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Case I. Ectopic kidney presenting as pelvic tumor.—A woman, aged 
sixty-one, married and the mother of three children, came to the Clinic May 
15, 1926, on account of pelvic pain. Eighteen months previously she had had 
diarrhea for two days after eating fresh pork. Following this a constant aching 
soreness and irritation developed in the region of the anus, associated with ach- 
ing pain posteriorly at the level of the coccyx and lower sacrum, with a desire 
to empty the lower bowel. Three months before she came to the Clinic a sharp, 
severe, at times knife-like, pain occurred in the lower left abdominal quadrant 
in conjunction with the rectal pain. Subsequently this severe pain occurred 
many times and was difficult to control; the application of heat locally with 
flexion of the left leg and thigh sometimes gave partial relief. The patient 
stated that during the attacks of pain a tumor, tender to the touch, became 
palpable in the lower left abdominal quadrant at the site of the pain. Walk- 
ing, automobile riding, or jarring of the body in any way, brought on the pain. 
There were no associated gastro-intestinal, genito-urinary, or cardiovascular 
symptoms, although nocturia occurred once nightly, and irritation on urina- 
tion had been present occasionally for several years. The patient had under- 
gone elsewhere, eight years previously, vaginal hysterectomy for prolapsus, 
and internal hemorrhoidectomy in June, 1925, for the relief of the rectal pain. 

The action of the heart was rapid and a rough aortic second murmur was 
transmitted to the neck. The urine was normal except for a slight amount 
of albumin and a few pus cells. The hemoglobin was 78 per cent.; the ery- 
throcytes numbered 4,470,000, and the leukocytes 7,900. There were scars 
at the anterior and posterior commissures of the rectum, with some evidence 
of pruritus ani externally. Palpation of the rectum revealed a firm, smooth, 
rounded, tender mass high up to the left of the median line of the sacrum. 
Pelvic examination was extremely unsatisfactory on account of a markedly 
shortened and contracted vagina. While the ovaries and tubes could not be 
detected on bimanual examination of the pelvis, a definite tumor was felt in 
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the left adnexal region. A diagnosis of an enlarged adherent left ovary was 
made and operation was advised. 

Exploratory operation was performed through a low incision in the median 
line June 9, 1926. A small, left hydronephrotic ectopic kidney was found 
buried in an inflammatory mass just under the mesentery of the sigmoid. 
The sigmoid mesentery was split and the kidney dissected free from its 
retroperitoneal bed, after which the renal pedicle was clamped and tied, and 
the kidney removed. The blood supply of the kidney was derived from a 
single large artery about 6 cm. long, a branch of the left common iliac. On 
palpation the right kidney seemed normal in position and about twice the size 
of the ectopic left kidney. The wound was closed without drainage. 

The existing hydronephrosis, the close relation of the kidney to the 
sigmoid and to its mesentery and nerve supply, the inflammatory mass of 
adhesions surrounding the tender pelvic kidney, considered with the known 
tendency of ectopic kidney to become diseased, necessitated a radical pro- 
cedure. The patient made a satisfactory convalescence, during which the 
function of the remaining kidney was normal and the urinary findings were 
negative. She was allowed out of bed on the ninth day, completely relieved 
of pain. 


In the period from January, 1910 to June, 1926 twenty cases 
of ectopic kidney have been seen at operation in the Clinic. 
Nephrectomy has been performed in nine cases, and nephropexy 
in one, with no death. In five cases an unsuspected ectopic 


kidney has been found at necropsy following death from various 


causes. 

The average age of the patients operated on for ectopic 
kidney in this series was thirty-three, the youngest patient 
being eleven years of age and the oldest fifty-six. In the 
entire series of twenty cases three patients were in the second 
decade, six in the third, seven in the fourth, three in the fifth, 
and one in the sixth. Twelve of the patients were females and 
eight were males, showing that the tendency to ectopic kidney 
is practically equal in the two sexes. The higher incidence 
clinically in the female is due to the ability of this anomalous 
condition to simulate disease of the uterus and adnexa. 

In the cases observed in the Clinic, displacement of one kid- 
ney occurred in nineteen, while in one case with marked anoma- 
lous malformation of the genito-urinary tract a solitary kidney 
was found lying in the true pelvis. The left kidney was ectopic 
in eleven cases, and the right kidney in nine. 
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That the ectopic kidney is susceptible to various pathologic 
changes is well known. Since the ectopic kidney lies fixed pos- 
terior to the pelvic or lumbosacral peritoneum, poorly cushioned 
by fatty connective tissues, trauma in connection with poor 
drainage and subsequent infection accounts for many early 
changes in the kidney. Numerous blood-vessels variously dis- 
tributed to the kidney often produce pressure on the ureter or 
renal pelvis sufficient to cause hydronephrosis. In the adult, 
the majority of the embryonic arteries have undergone atrophy, 
leaving a main vessel of large size or a group of vessels communi- 
cating with the aorta, common iliac, or adjacent trunks. The 
bands which result from atrophy of these arteries may account 
for the development of hydronephrosis in certain cases. 

Simple and suppurative hydronephrosis, pyelitis, pyelonephri- 
tis, pyonephrosis, pelviolithiasis and nephrolithiasis, renal atrophy 
and destruction, as well as ureteritis, hydro-ureter, and ureteral 
lithiasis are found associated with ectopic kidney. Neither 
tuberculosis nor neoplasm was noted in our series of cases. 

Symptoms in cases of ectopic kidney are dependent on the 
type of pathologic lesion present. The most common symptoms 
are lumbar backache, rectal and vesical tenesmus, low anterior 
abdominal pain, severe in attacks, or dull and constant, with 
radiation to the thigh of the affected side, and often dysmenor- 
rhea in women. Flexion of the thigh to relieve pain is a common 
and valuable indication for diagnosis. Relief of pain was se- 
cured by one patient on defecation, by another through traction 
on the spermatic cord. 

Complete functional and roentgenologic studies of the kidney 
should be carried out in cases of suspected ectopic kidney to 
eliminate those cases without pathologic changes in which con- 
servative treatment is best employed. Nephrectomy is the 
cure when hydronephrosis, pyonephrosis, or lithiasis exists. 


Case II. Recurring epistaxis from chronic hemorrhagic purpura.—This 
young man, aged twenty-four, was sent by his home physician to the Clinic 
for emergency treatment of protracted epistaxis. 

Four years previously the patient had burned a considerable area of 
tissue over his right thigh. Subsequently some infection had occurred and 
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healing was delayed. The nose bled persistently at intervals for sixteen weeks, 
requiring nasal packs, and later several transfusions, for control. At intervals 
of from three to eight months for the next three years the epistaxis recurred, 
lasting from a few hours to several days. Three weeks before coming to the 
Clinic the patient suffered an attack of influenza which lasted five days. 
Since that time bleeding from both nostrils had been continuous. The ex- 
amining physician who first saw the patient noted, besides bilateral nasal 
ulcers at Kiesselbach’s area and ulceration on the floor of the right nasal cavity 
anteriorly, some oozing of blood from the right lower gums and petechiz on 
the right buccal mucosa and left margin of the tongue. The tonsils were en- 
larged. A diagnosis of some form of blood dyscrasia was made and the pa- 
tient referred for general examination. Bluish-purple petechial spots were 
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Fig. 368.—Acute splenitis. 


observed on the legs and feet and an ecchymotic area at the site of a slight 
injury. 

The hemoglobin was 70 per cent; the erythrocytes numbered 4,420,000, 
and the leukocytes 8,600. The blood platelets"were only 50,000. Coagulation 
time by Bogg’s method was six minutes, and by Lee’s method nine and one- 
half minutes; the calcium coagulation time was seven and one-half minutes. 
The bleeding time was four minutes and therefore slightly prolonged. The 
clot-retraction test showed no retractility at the end of four hours. The pa- 
tient’s blood was found to be in Group IV. The Wassermann test was nega- 
tive. The tourniquet test for capillary resistance was markedly positive at 
the end of three minutes, showing characteristically multiple petechial hemor- 
rhages of the skin. The spleen was not palpable. From the clinical data col- 
lected a diagnosis of chronic hemorrhagic purpura seemed warranted and op- 
eration for removal of the spleen was advised. 
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Under ethylene and ether anesthesia laparotomy through a median in- 
cision in the upper abdomen was performed May 4, 1926. Profuse capillary 
and arteriolar bleeding was encountered. The spleen was readily elevated 
from its bed and was apparently about two and one-half times normal size. 
Depending on the patient’s habitus it is usually found that a spleen must be 
enlarged to from two to four times normal size before enlargement of it will 
be revealed by abdominal palpation. Occasionally perisplenitis and resultant 
adhesions immobilize the organ and prevent detection of even fairly well- 
marked enlargement. The spleen was of the dark congested blood-destroying 
type, showing histologic evidence of acute splenitis (Fig. 368). 

The spleen with its vascular pedicle was isolated by careful dissection and 
division of the gastrosplenic and phrenicolineal ligaments. On removal of the 
spleen, oozing of blood deep in the splenic bed was not entirely controlled by 
suture, and a gauze pack was introduced into the cavity and brought out 
through a stab wound in the left flank. 

Twenty-four hours after operation the blood platelets had risen to the 
astonishing figure of 864,000 and the bleeding time had likewise improved, 
being reduced to two and one-fourth minutes. Convalescence was unevent- 
ful except for slight epistaxis from one nostril induced when the patient in- 
advertently removed the crust from an area of ulceration. Examination of the 
blood the day before he returned home showed well-marked secondary anemia 
with a platelet count of 60,000. 


This case is of genuine interest since it typifies a clinical 
disease entity which but recently was veiled in the obscurity 
of symptomatic purpura. Characteristically, five outstanding 
features dominate the picture, namely, (1) chronic purpura, 
(2) reduced number of blood-platelets, (3) greatly prolonged 
bleeding time, (4) nonretractile blood-clot, and (5) enlargement 
of the spleen as a rule. 

Chronic hemorrhagic purpura appears to be a disease of 
adolescence and early maturity. The clinical course is that of 
alternating exacerbations and remissions, as well exemplified 
in the present case. The hemorrhages are most common in the 
skin and subcutaneous tissues and mucous membranes. Thus, 
petechiz, epistaxis, hemoptysis, hematemesis, melena, hema- 
turia, and menorrhagia are encountered, providing a variety of 
leads to confuse the equanimity of the diagnostician. If, dur- 
ing an exacerbation, the number of blood-platelets, and the 
bleeding time are estimated and the clot examined for retrac- 
tility, a positive diagnosis is assured. Likewise, if the patient is 
seen in a remission and the diagnosis is, therefore, doubtful, the 
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application of a tourniquet to the arm for three minutes, with 
sufficient pressure to obstruct the venous flow, will produce 
typical petechie. The presence of severe anemia increases the 
surgical risk. ‘Transfusion of whole blood affords the best 
means of combating the loss and active destruction of blood. 
Since removal of the spleen terminates the active process, sur- 
gical intervention even in the face of serious anemia, unaffected 
by repeated transfusions, may be life-saving. 

Although enlargement of the spleen is usually found at op- 
eration in cases of hemorrhagic purpura, its clinical detection is 
somewhat difficult and even impossible. Occasionally by plac- 
ing the patient on his right side, the slightly enlarged spleen may 
be palpated on deep inspiration. Such a maneuver may fail 
even though the spleen be moderately enlarged, in case the organ 
has been fixed high under the diaphragm by adhesions. 

Destruction of deteriorated erythrocytes is one of the im- 
portant functions of the spleen. In hemorrhagic purpura, this 
function appears to be amplified to include the blood-platelets 
and may be of such pronounced viciousness that but a few hun- 
dred remain in each cubic millimeter of the circulating blood. 
When the blood-platelets are below 20,000 in number, purpura 
may be said to be always present; when in the neighborhood of 
80,000 or below, evidence of purpura will probably be seen. 

A remarkably rapid increase in the platelets, often in only a 
few hours, follows the extirpation of the blood-destroying spleen; 
in this case, twenty-four hours subsequent to operation the plate- 
lets numbered 864,000. Later, however, the initial rise was 
replaced by a fall to 60,000, closely approximating the pre- 
operative figure, but without further evidence of hemorrhage. 
Several instances have been recorded in the literature in which the 
platelets numbered more than 1,000,000 following splenectomy. 
The temporary character of this phenomenon is well known. 

Splenectomy has been performed in eighteen cases in the 
Clinic for the cure of chronic hemorrhagic purpura, and there 
was no mortality. The eminently satisfactory results depend on 
the exactness of clinical diagnosis and the elimination of certain 
other blood dyscrasias in which purpura is manifested. 





MECKEL’S DIVERTICULUM 1127 


That focal or general types of infection may be a causative 
or contributing element in the chronicity of hemorrhagic purpura 
must be considered. Following splenectomy the logical pro- 
cedure in cases of purpura hemorrhagica is prompt eradication 
of all possible foci of infection. 


Case III. Meckel’s diverticulum.—A boy, aged fifteen years, was brought 
to the Clinic May 12, 1926, on account of epigastric pain and melena. When 
the patient was three years of age he had scarlet fever followed by an attack 
of appendicitis, after which hemorrhage from the bowel was noted on two oc- 
casions. At the age of twelve he had a second attack of appendicitis. During 
the first week of this illness shreds of mucous membrane were passed by bowel; 
later there was diarrhea with mucous-bearing stools and rectal tenesmus, 
dysuria, and frequency; emesis occurred occasionally. Severe pain in the epi- 
gastrium was considered an important feature. Toward the last of the ill- 
ness the chief site of pain was the right lower abdominal quadrant. The pa- 
tient convalesced satisfactorily and within five weeks returned to school. 
Three months later he suffered a third acute attack of appendicitis. At the 
end of twelve hours the appendix, which had ruptured, was removed and 
drainage instituted. During the third week of convalescence hemorrhage 
took place from the bowel. From June to September, 1923, fifteen hemor- 
rhages from the bowel occurred, from fifteen to thirty minutes after meals, 
accompanied by epigastric pain and vomiting. For two years after this ill- 
ness the patient was well, and then for almost a year suffered a series of at- 
tacks of epigastric pain with vomiting and passage of bloody stools. There was 
at no time qualitative or quantitative food disturbance, and neither food nor 
soda gave relief from pain. Two severe hemorrhages of 2 liters of blood each 
occurred two weeks previous to examination at the Clinic. 

The patient was found to be poorly nourished, markedly underweight, 
with pale skin and mucous membranes. The tonsils were large and septic. 
The anterior and posterior cervical groups of lymph nodes were palpable. 
On palpation, the region of the scar in the right rectus was tender, and, on 
pressure, pain radiated to the epigastrium. Roentgenologic examination of 
the chest, stomach, and colon was negative. Examination of the anus, rec- 
tum, and rectosigmoid with the proctoscope revealed no cause for the bleeding. 
With the patient lying on the right side, the spleen was palpable. Urinalysis 
was negative. The blood showed a secondary anemia on several examinations. 
The hemoglobin was 66 per cent., erythrocytes numbered 3,690,000 (the 
color index being 0.8+-), and polymorphonuclear leukocytes numbered 8,300. 
On differential count lymphocytes were 40 per cent, neutrophilic leukocytes 
50 per cent., and eosinophilic leukocytes 5 per cent. Blood-platelets numbered 
126,000. Bogg’s coagulation time was eight minutes, while the bleeding time 
was two and one-half minutes. The calcium coagulation time of the blood 
was six and one-half minutes. The tourniquet test for demonstration of pe- 
techial hemorrhages was negative. Occult blood was found in the stools by 
the benzidin test, but not by the guaiac test. 
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A diagnosis of a blood dyscrasia could not be substantiated. The palpa- 
tory evidence of splenic enlargement was not considered significant in view 
of a normal bleeding time, negative tourniquet test, and practically normal 
blood-platelet count. The fact that appendectomy had been performed elim- 
inated the appendiceal region from consideration, unless evidence of a residual 
hyperplastic granulomatous process at the cecum, resulting from the previous 
perforation of the appendix and drainage of the appendiceal abscess, could be 
demonstrated by roentgenograms. No direct evidence of a duodenal or gastric 
ulcer was obtained, and the history of epigastric distress, abdominal cramping, 
and emesis thirty minutes after meals suggested a reflex disturbance probably 
from some portion of the gastro-intestinal tract. The history of melena at 
three years of age, with subsequent exacerbations following prolonged periods 
of freedom and normal health, provided controversial evidence of an in- 
flammatory process. The marked secondary anemia and history of recent 
excessive loss of blood demanded positive differentiation, however, and an 
abdominal exploration was advised to determine the source of the intestinal 
hemorrhage. 

At operation, May 5, 1926, exploration of the stomach, duodenum, pan- 
creas, gall-bladder, liver, and colon was negative. The spleen was slightly 
larger than normal, but did not appear to be diseased. Beginning at the duo- 
denojejunal angle, the small intestine was examined inch by inch to a site 45 
cm. above the ileocecal valve, where an inflammatory edematous tumor 2.5 
cm. in diameter was found. This tumor proved to be a diverticulum of Meckel’s 
type, profusely supplied with large blood vessels, with an opening 1 cm. in 
diameter communicating with the ileum. The ileum was distended and 
thickened both above and below the lesion, evidence of the intermittent 
intestinal obstruction. The tumor was dissected from the ileum and removed, 
and the opening in the small intestine closed with an inverting type of suture. 

The patient convalesced uneventfully and is now ready to be dismissed 
from the hospital on the twelfth day in good condition. He has had no nausea, 
vomiting, or abdominal cramping after eating, and normal defecation has oc- 
curred once daily with no demonstrable gross or microscopic blood present. 


Persistence of the omphalomesenteric duct in the human 
being is rare. Balfour found but fifteen examples in a series of 
10,000 consecutive cases in which laparotomy was performed. 
Obliteration of the duct normally occurs at the seventh fetal 
week. Embryonal failure to complete the process of atrophy 
of the duct results in Meckel’s diverticulum, umbilical anus, and 
a variety of clinical and pathologic conditions. When a portion 
of the embryonic duct or its lining membrane remains external 
at the umbilicus, diagnosis is rendered easy; but when the rem- 
nant is intra-abdominal, a correct clinical diagnosis is rarely 
made. 
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Hemorrhage from a Meckel’s diverticulum is not of common 
occurrence. The hypertrophic polypoid mucosa of the diverticu- 
lum may extend into the intestinal lumen and be subjected to 
trauma (Fig. 369). More often, however, the peristalsis of the 
intestine provides sufficient trauma, traction, and pressure to 


Fig. 369.—Section of Meckel’s diverticulum showing a portion of the 
muscularis, the much-thickened submucosa and one polypoid growth in the 
mucosa. 


account for laceration of the inflamed mucosa with resulting 
hemorrhage. 

The complications usually associated with Meckel’s diver- 
ticulum are diverticulitis and intestinal obstruction. Since the 
diverticulum is often provided with a wide lumen communicat- 
ing directly with the ileum, drainage is usually adequate. A 
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dilated distal portion with a narrow neck may not prevent en- 
trance of material from the bowel but may hinder drainage of 
the diverticulum, particularly in the presence of inflammation 
and edema. Continuation of the inflammatory process leads to 
abscess formation, with consequent perforation and peritonitis. 
Adhesions and bands produced by inflammation of the diverticu- 
lum become attached to other intestinal segments, pelvic struc- 
tures and anterior and posterior abdominal wall, and account 
for the development of intestinal obstruction in numerous cases 
by kinking, torsion, and volvulus of the bowel. 

Case III demonstrates another type of obstruction possible 
in the presence of an inflammatory diverticulum. The ileum 
just proximal to the origin of the diverticulum was thickened 
and distended. This change was no doubt due to the extension 
of the inflammation to the adjacent wall of the bowel with edema 
and swelling sufficient to pinch off and obliterate a portion of 
the circumference of the bowel. Numerous similar cases are 
reported in the literature. 

Occasionally exploration of the appendix fails to reveal suffi- 
cient disease to account for the symptoms referred to the right 
lower abdominal quadrant present. Examination of the distal 
meter of ileum should not be omitted in such cases. The demon- 
stration of Meckel’s diverticulum depends largely on the acu- 
men of the operator since differentiation by the clinician is 
rarely possible. 
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THE COLON AS A URINARY RECEPTACLE 


CHARLES H. MAyo AND LESTER D. POWELL 


THE almost marvelous relief from soiling and general dis- 
comfort afforded those suffering from exstrophy of the bladder 
by ureteral transplantation into the sigmoid is now well known 
and the principle quite generally applied. The present brief 
discussion and repoit of illustrative cases are to stimulate interest 
in the application of the principle to conditions of the bladder 
other than anomalies, such as a great injury and loss of substance 
or loss of the sphincters and also to cancerous growths of the 
bladder so that the patient may be rendered less miserable 
whether the bladder is excised or not. 

Loss of control of the urine is one of the most serious of con- 
ditions. There is not only personal distress but such patients 
are always soiled, a burden to themselves, but likewise offensive 
to others. Many operations have been devised for the relief 
of the condition, but they have proved both difficult of exe- 
cution and generally ineffective. The final resort was to connect 
the urinary delivery with the intestine, preferably with the lower 
colon in imitation of the natural condition in birds (the cloaca), 
and of the embryonic condition in man in whom such a cloaca 
exists for a short time, becoming early separated into bladder 
and rectum. Some have had fair relief from Maydl’s operation 
of transplanting the trigone into the rectum intraperitoneally, 
Moynihan’s method of tiansplanting the greater part of the 
bladder into the rectum extraperitoneally, or Stiles’ transplan- 
tation of the ureters into the large bowel by the Witzel method, 
enwrapping the ureter by the whole thickness of bowel, a method 
also used in Poland and Russia. 

The method of today is based on the Coffey principle of plac- 
ing the ureter in the wall of the bowel for about 3 cm. between 
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the mucous lining and the muscular wall which protects the 
ureter against the entry of gases or fluids from the bowel. The 
technic now presents but little difficulty, the accommodation 
of the colon to urine is good, and the absorption of urine by the 
bowel ceases in one week. In children the operation should be 
performed in successive stages, first the right ureter and later 
the left is transplanted; removal of the exstrophied bladder 
constitutes the third stage. If the bladder is inclosed with united 
pubic bones, but control is lacking or the urethra is missing, it 
may be left after transplantation of the ureters unless it later 
gives trouble. 

We have seen about 100 cases of exstrophy of the bladder at 
the Clinic and in seventy of them have transplanted the ureters. 
A number of the others are in children as yet too young for op- 
eration. This should be performed at from four to five years of 
age when they can adjust their clothing and attend to their 
toilet alone, as otherwise they become an added burden to the 
mother until they learn to do so after operation. In some of the 
remaining cases disease of the kidneys had ensued with greatly 
dilated ureters and hydronephrosis. Among those patients more 
than twenty-five years of age we have seen six cases of cancer of 
the bladder from the constant irritation caused by the rubbing 
of the absorbent dressings used for urinary disposal. In one of 
these Hunt was able to transplant one ureter and remove the 
great malignant tumor of the bladder, as well as one kidney and 
ureter for destructive pyonephrosis, the condition of the patient 
being very good at this time; there has been no recurrence so 
far although it is but eight months since operation. This is a 
suggestion that in an earlier stage of cancer of the bladder, 
not associated with exstrophy, relief might be obtained by a 
similar procedure. 


Case I.—A boy, aged thirteen, was admitted complaining of incontinence 
of urine which had been present since birth. He had been a full-term child 
weighing nine pounds, and delivery had been normal. He had been breast- 
fed until two months of age and bottle-fed thereafter. Growth was normal, 
but he never could retain urine. A diagnosis of epispadias was then made. 
At the age of twelve years an operation was performed and a fruitless attempt 
made to relieve the incontinence. When lying down the child has had much 
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better control, but often at night he has had to get up and urinate. He has 
also suffered occasional vomiting spells without other symptoms. He was a 
healthy appearing boy, 5 feet, 2 inches tall, weighing 96 pounds. There was 
a strong urinary odor. The entire physical examination was negative except 
for the genitals. The glans penis was short and there was a purulent discharge 
from the urethra, the orifice of which was dorsally placed and the urethra 
open throughout its entire course. The urine contained albumin and pus 2. 
The blood Wassermann test was negative. The kidneys, ureters, bladder, and 
lumbar spine were examined by roentgen ray. Sacralization of fifth lumbar 
spine was found. On cystoscopic examination complete epispadias was found; 
renal function on both sides was normal; there was no evidence of urinary 
sphincters. 

Transplantation of the right ureter, February 6, 1924, was followed by 
an uneventful convalescence; the temperature was never elevated above 99°. 
On the fifth day after operation the patient was passing urine by rectum. 

On the thirteenth day the left ureter was implanted into the sigmoid. 
The temperature and general condition were undisturbed by the operation. 
The patient was free from urine-soaked dressings for the first time in his life. 
The rectal control was excellent. On the seventh day following the second op- 
eration he was dismissed from the hospital in excellent condition. 


Case II.—A woman, aged twenty-seven, registered at the Clinic February 
11, 1919, complaining of incontinence of urine which had been constant ever 
since birth. She had previously registered when she was twenty years of age. 

Menstruation began at seventeen years of age and had been normal. 

The lower abdomen was covered with urine-soaked pads, on removal of 
which a defect was evident in the abdominal wall exposing the bladder. The 
urine measured 400 c.c. in twenty-four hours, with a specific gravity of 1020. 
It was alkaline and contained albumin 1 and pus 2. Blood urea was 17 and 
15 mg. for each 100 c.c. on two different occasions. Roentgenograms of the 
pelvis showed absence of the symphysis. Cystoscopic examination showed 
indigo carmin returned from the right kidney in six minutes but no return from 
the left in seventeen minutes. The diagnosis was complete exstrophy of the 
bladder with nonfunctioning left kidney. An operation was advised. 

February 20, 1919 the right ureter was transplanted into the rectosigmoid. 
At this time exploration revealed severe hydronephrosis of the left kidney with 
an obstructed hydro-ureter. A double uterus and double vagina were also 
demonstrated, the segments of the latter separated about 6cm. The left tube 
and ovary were normal, the right tube and ovary were about half normal size. 
The bladder was also double. Recovery was uneventful, urine could be re- 
tained and the abdominal pads became dry. 

In November, 1920 the patient again reported at the Clinic. At this time 
the blood urea was 23 mg. for each 100 c.c. and the combined phenolsulphone- 
phthalein test was 40 c.c., 15 per cent. At this time it was thought best not 
to operate on the left hydronephrotic sac as it was apparently causing no 
symptoms. 

In April, 1926 the patient again returned. A small amount of urine was 
coming from the left ureter. There was tenesmus and some pain over the 
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left abdomen. Blood urea was 26 mg. for each 100c.c. There was no return 
of dye in one-half hour from the ureteral orifice in the bladder. May 4, 1926 
left nephro-ureterectomy was performed. A very large kidney was removed 
and a distended ureter resected down to about 2 cm. above the exstrophied 
bladder. This half of the bladder with the stump of the ureter was also re- 
sected. The patient was dismissed June 8th, at which time the wounds were 
healed and the general condition was good. The blood urea was 16 mg. for 
each 100 c.c. The rectal control was good. 


Case III.—A woman, aged thirty-nine, came to the Clinic December 21, 
1925 with exstrophy of the bladder and congenital absence of both pubic 
bones. Recently a malignant growth had become superimposed on the ex- 
strophy and there was a fairly large amount of foul discharge in addition to 
the constant urinary drainage. As a child the patient had had frequent at- 
tacks of pain in the right renal region followed by suppression of urine. How- 
ever, these attacks of colic had not occurred for fifteen years until November 
10, 1925, when an attack was followed by two weeks’ illness with persistent 
afternoon fever. 

There was a large fungoid carcinoma of the bladder from which there was 
a very foul discharge. A specimen removed from the growth was diagnosed 
adenocarcinoma, Grade 2. The renal function was satisfactory as shown by 
the estimation of blood urea, 16 mg. for each 100 c.c. of blood, December 26th. 
There was a large mass in the region of the right kidney and a diagnosis of 
right hydronephrosis was made. The kidney was assumed to be functionless. 

December 28th, at operation, the right kidney was removed as it was in- 
infected, practically functionless, and hydronephrotic. Convalescence was 
entirely satisfactory and without a subsequent elevation of blood urea. 

January 29, 1926 the left ureter was transplanted into the sigmoid by 
Hunt after the method described by Coffey. Immediately after transplanta- 
tion urine was excreted through the catheter in the ureter brought out through 
the rectum. The amounts varied from 1025 c.c. in the first twenty-four hours 
after operation to 100 c.c. on the fourteenth day. The tube came out spon- 
taneously on the tenth day. Ten days later the carcinoma of the bladder was 
removed with the cautery, and since then the granulating area has been con- 
tracting and is now practically healed. Since expulsion of the tube the pa- 
tient has been able to retain urine in the rectum without discomfort for as 
long as five hours. At no time since operation has the blood urea exceeded 
26 mg. 

This case is presented to illustrate a method by which a single ureter 
may be transplanted safely, and anuria, resulting from edema at the site of 
transplantation, avoided. This method also obviates the symptoms of toxemia 
resulting from absorption of urine in the rectum. Coffey’s modification of 
the method of ureteral transplantation into the sigmoid offers a means of 
transplanting both ureters simultaneously in adults about as safely as one. 
It offers a simplified method of transplanting ureters in cases of exstrophy of 
the bladder, and it seems that it may be utilized in the future in the prelimi- 
nary treatment of extensive malignant growths of the bladder which would 
otherwise be inoperable, cystectomy being performed later. 
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Our experience indicates that in children a two-stage opera- 
tion, first on the right and later (ten or twelve days) on the left 
ureter, is safer than a one-stage operation. They also do well 
with the catgut drain in the lower end of the transplanted ureter 
(a later method introduced by C. H. Mayo) which insures 


urinary delivery into the bowel without the rubber tube in the 
ureter. 








TUMORS OF THE KIDNEY AND URETER AND TUBER- 
CULOSIS OF THE KIDNEY 
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HYPERNEPHROMA 


Case I.—This patient, a man aged forty-seven, came to the Clinic 
complaining of having had stomach trouble for the last four years, charac- 
terized by a gnawing type of epigastric distress, associated with sour eructa- 
tions, and coming on from one to three hours after meals. These symptoms 
persisted intermittently until three months before; since then they had been 
constant and greatly increased. Intolerance for coarse and greasy foods was 
quite definite. Soda had given relief at all times. There had been no nausea 
or vomiting. There had been a gradual loss of from 1 to 3 pounds a year 
until six months ago; since then he had lost 12 pounds. 

Examination revealed evidence of considerable loss of weight. The 
blood pressure was 118 systolic and 70 diastolic. There was a definite point 
of tenderness in the mid-epigastrium. There were no palpable glands in 
either supraclavicular region. A varicocele of recent origin was found on the 
left side. The urine showed a specific gravity of 1.022, acid reaction, and a 
moderate amount of albumin. The microscopic examination showed an oc- 
casional red blood cell and from 1 to 10 pus cells in a low-power field. The 
gastric analysis showed a total acidity of 42 per cent and free hydrochloric 
acid 28 per cent with a return of 250 c.c. Roentgenograms of the stomach 
and chest were negative. 

Here there is a history referable to the gastro-intestinal tract, and find- 
ings which suggest disease of the urinary system, but no urinary symptoms. 
On further detailed inquiry, the patient gave a history of sudden acute pain 
in the left loin in April, 1924, followed by the passage of bloody urine. No 
similar attacks were experienced before or since. The picture now reveals 
two of the cardinal symptoms of renal tumor; hematuria, and pain. The 
roentgenograms of the kidneys, ureters, and bladder were negative. The 
combined phenolsulphonephthalein return was 40 per cent and the 
blood urea 34 mg. Cystoscopy disclosed a normal bladder mucosa. The 
ureteral orifices were normal and the urinary secretion from either orifice 
was clear. On account of the history of left-sided pain and hematuria, a 
pyelo-ureterogram was made. The pelvis of the kidney appeared as an ir- 
regularly streaked shadow (Fig. 370), explainable as a filling defect that might 
be caused by either a new growth or a blood clot. In the absence of any great 
amount of blood in the urine, or any history of recent hematuria, a diagnosis 
of renal tumor was made. 
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Fig. 371.—Open kidney showing extensive involvement of the upper pole. 
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It now remained to explain the gastric symptoms. The typical picture 
of renal neoplasm, in contrast to the indefinite gastric findings, justified ex- 
ploration of the left kidney. 

The left kidney was exposed by making a fairly large posterolateral in- 
cision as usual. A tumor was found in the upper pole of the kidney, about 
7.5 cm. in diameter, which presented all the characteristics of a hyperneph- 
roma. The remainder of the renal tissues was healthy just as is frequently 
found in cases of this kind. There was no evidence of extension of the ma- 
lignant disease into any of the tissue in the renal pelvis, and no gross sign of 
extension into the renal vein. The ureter was normal. The entire kidney with 
the tumor, and the upper part of the ureter and perirenal fat were removed, 
the ureter and pedicle ligated separately, and the wound closed around one 
small rubber tube drain to take care of any serum that might discharge. The 
kidney on removal showed an extensive hypernephroma of the upper pole 
(Fig. 371). 

The patient’s convalescence was uneventful. Within two weeks he was 
certain that the symptoms referable to his stomach were ameliorated, and in 
three weeks they had entirely disappeared. It is too soon to be certain that 
the gastric symptoms were the result of the renal tumor, but his present con- 
dition encourages the belief that such was the case. 


This case illustrates very well the importance of a general 
examination in all cases and the need of making certain of the 


causes of even a small amount of pus or blood in the urine. It 
would have been very easy to overlook this and to have made 
an abdominal exploration, expecting to find some lesion of the 
appendix or gallbladder, if not of the stomach. The advisa- 
bility of abdominal exploration and removal of the kidney through 
the same anterior incision was considered, but our experience 
with nephrectomy through an anterior incision has taught us to 
avoid it when possible. In this weakened patient it seemed in- 
advisable even if secondary operation was required for disease 
in the digestive system. 


Case II.—This man, aged forty-one, came to the Clinic complaining of 
blood in the urine. In 1904, he had typhoid fever; he had quinsy intermit- 
tently until 1909, and in 1916 a gonorrheal infection. In 1920 tonsillectomy 
was performed for repeated sore throat. The onset of his present trouble 
began suddenly August, 1921, while riding on a train. He first noticed large 
amounts of blood and clots in the urine. About an hour afterward, he became 
weak and nauseated and had a severe right-sided abdominal colic, which per- 
sisted for about an hour, then gradually disappeared. He entered a hospital 
and was under observation for four weeks. Repeated x-ray and cystoscopic 
examinations were said to have been negative. During the first week of his 





II40 E. S. JUDD, B. R. PARKER, H. D. MORSE 


stay in the hospital the urine persistently contained blood, but it was normal 
during the remainder of his stay in the hospital, and he left the institution at 
the end of four weeks, apparently perfectly well. He had no further trouble 
until four weeks later, when the urine again contained large amounts of blood, 
which persisted daily for about ten days. He was again confined to the hos- 
pital for four weeks, but no cause for the hematuria could be found. Since 
that time he had had recurring attacks of hematuria lasting from four days to 
four weeks, with periods of freedom ranging from one to four weeks. At no 
time had he had increased frequency, or burning on micturition. 

The general physical examination was entirely negative. Analysis of a 
twelve-hour specimen of urine showed a marked amount of albumin and many 


\ 


Fig. 372.—Pyelogram showing a dilated and incompletely filled pelvis; the 
calices are greatly dilated and irregularly filled. 


red blood cells and a large amount of pus. The urine was stained for bacilli 
of tuberculosis, but none was found. The blood count was normal and the 
Wassermann reaction was negative. Combined phenolsulphonephthalein 
return, after intravenous injection, was 45 per cent in one hour and fifteen 
minutes. Roentgenographic examination of the kidneys, ureters, and bladder 
showed a shadow in the region of the lower left ureter, probably a phlebolith. 
Cystoscopic examination revealed a normal looking bladder, and clear urine 
was seen coming from the left ureteral orifice, but the urine from the right 
orifice was hemorrhagic. The differential phenolsulphonephthalein test 
showed no return of the dye from the right side, while from the left side there 
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was a return of 3 per cent in fifteen minutes. Pyelographic studies of the 
right kidney showed a dilated and incompletely filled pelvis (Fig. 372). There 
were scattered areas of medium outlining the calices and showing great dila- 
tation and irregular filling. The function of the left kidney was apparently 
very slightly diminished, while that of the right was absent. 

Here, then, is a three and one-half year history of recurring hematuria, 
large amounts of blood being passed over brief periods of time and recurring 
after relatively long remissions. With the onset of the hematuria the patient 
also had severe right-sided abdominal colic, weakness, and nausea. It had 
been impossible to palpate a tumor. There had been no loss of weight and the 
patient was in excellent general condition. Bladder symptoms had never 
been present. In view of the rather typical history, the cystoscopic findings 
of right renal hematuria, and the pyelogram (Fig. 372) showing a large dilated 


Fig. 373.—External view of the kidney, showing the relatively small amount 
of involvement of the renal tissue. 


pelvis with irregular filling defects, we were led to make a diagnosis of a renal 
neoplasm, probably a papillary epithelioma of the renal pelvis, or possibly a 
hypernephroma with extension into the pelvis of the kidney. 

The kidney was removed through a posterolateral incision. A small 
globular tumor was seen bulging from the external surface of the kidney 
(Fig. 373). 


Undoubtedly there are many cases of hematuria that cannot 
be analyzed at the time of the first examination, and while in 
many instances the cause may be essential hematuria, tubercu- 
losis, or some other infection, nevertheless it should always be 
borne in mind that large amounts of blood in the urine usually 
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indicate malignant disease. If nothing is found at the first ex- 
amination, then it is well to repeat the examination, especially 
if there has been a recurrence of the bleeding. Because the pa- 
tient was comparatively young, had had repeated attacks of 
hematuria and the pyelogram revealed deformity of the renal 
pelvis, we made a diagnosis of papillary tumor of the renal pelvis. 
At operation we found a tumor of the central portion of the kid- 
ney which projected into the renal pelvis much the same as a 





Fig. 374.—Division of the kidney and tumor, showing the neoplastic invasion 
into the pelvis. 


papilloma does (Fig. 374). The. renal pelvis was considerably 
distended by the tumor. The upper ureter was thick and edema- 
tous, but not involved in the malignant disease. We were able 
to remove the kidney and fat with the renal pedicle apparently 
without leaving any malignant tissue behind. Convalescence 
was satisfactory and the wound healed promptly. The patient 
left the hospital apparently cured. We cannot be sure of the 
ultimate result in view of the duration of the malignant disease. 
Since in some of our much more extensive cases patients have 
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remained well while others with small tumors have had metastatic 
lesions in bone and other distant tissues soon after operation, our 
attention is directed to the wide variation in the grade of ma- 
lignancy of these tumors just as of other cancers. Certain cases 
may be hopeless even if discovered at an early stage, but many 
patients can be cured if the tissues in which the tumor originated 
can be removed while the malignancy is still confined to them. 


PRIMARY PAPILLARY EPITHELIOMA OF THE URETER 


Case III.—This man, aged fifty-four, first registered at the Clinic May 5, 
1922, with a history of severe attacks of pain in the right lumbar region radi- 
ating anteriorly and downward to the genitals. These attacks were associated 
with marked dysuria and occasionally total hematuria. The first attack was 
in June, 1921, and in the following August a small stone was removed from the 
bladder on cystoscopic examination. Since then the patient had had several 
similar attacks and for the preceding two weeks had suffered from constant 
pain in the right groin and the suprapubic area. 

Examination showed a well developed and healthy appearing man. The 
systolic blood pressure was 114, and the diastolic 68. The specific gravity of 
the urine was 1.011; it was acid in reaction, and contained a moderate amount 
of albumin, red blood-cells, and some pus cells. The phenolsulphonephthalein 
return was 65 per cent. The blood showed 75 per cent hemoglobin, and the 
Wassermann reaction was negative. Roentgenograms of the kidneys, ureters, 
and bladder were negative. On cystoscopy the bladder appeared normal and 
the prostate gland moderately enlarged. Both ureteral orifices were normal 
in appearance and the urine secreted was clear. Both ureters were catheter- 
ized without difficulty. The differential function was normal and the collected 
specimens of urine negative. A right pyelo-ureterogram was made which 
showed a dilatation of the pelvis and calices, grade 1. A diagnosis was made 
of an indeterminate condition. It was concluded that a renal calculus had 
probably been passed at the time of the colic previous to the examination. 
Following cystoscopy the patient had a very marked reaction and passed 
bloody urine for two days. 

The patient returned to the Clinic August 8, 1924, with the history that 
he had been perfectly well since leaving the Clinic until two months prior to 
his return, when he noticed a backache located low down across the hips, 
but more on the right side, which radiated slightly down both legs. There 
was no history of trauma or strain. One month before, while taking baths 
for his backache, a painless total hematuria occurred with the passage of clots. 
In the last two months his weight and strength had decreased markedly. 

At this examination the patient was rather thin and walked with the 
use of a cane. The systolic blood pressure was 110 and the diastolic 70. A 
moderate degree of peripheral arteriosclerosis was evident. The prostate by 
rectal examination was moderately enlarged and benign in character. The 
urine showed a specific gravity of 1.013; it was acid in reaction, and contained 
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albumin, red blood cells, and some pus. The phenolsulphonephthalein re- 
turn was 50 per cent and the blood urea was 30 mg. in 100 c.c. of blood. The 
blood examination showed 70 per cent hemoglobin; the erythrocytes numbered 
4,320,000, and the leukocytes 6,300. The Wassermann reaction was negative. 
Roentgenograms of the kidneys, ureters, and bladder were negative. Cys- 
toscopy disclosed a moderate prostatic enlargement, and, surrounding the 
area of the right ureteral orifice, which was not seen, was a zone of fullness 
covered with short fine tags, suggesting inflammatory reaction rather than 
malignant disease. A specimen of tissue was removed for diagnosis and was 
reported by the pathologist as being a papillary epithelioma, grade 3. 

A suprapubic cystostomy was performed. No break in the mucous 
membrane of the bladder was found. As considerable prostatic enlargement 
was present, a prostatectomy was performed. A portion of the mucous mem- 
brane from the right base of the bladder in the region of the ureteral orifice 
was removed for diagnosis. The pathologist reported adenomatous hyper- 
trophy of the prostate and inflammatory bladder mucous membrane. The 
patient made an uneventful recovery and was dismissed from the hospital 
on the twenty-second day following operation. 

November 11, 1924 the patient returned to the Clinic with a history of a 
total hematuria off and on since his operation. Four days earlier he had 
passed large quantities of what he termed pure blood. The pain in his lower 
back had persisted. Examination was essentially as on the previous admis- 
sion. The urine showed a specific gravity of 1.010, a moderate amount of 
albumin and pus, and also a great amount of red blood cells. Examination of 
the blood showed 70 per cent hemoglobin; the erythrocytes numbered 4,250,- 
000, and the leukocytes 9,200. The blood urea was 26 mg. in 100 c.c. of blood. 

Cystoscopic examination disclosed the right base of the bladder to be 
markedly scarred, but no evidence of neoplasm. The right ureteral orifice 
was of the “‘golf hole’’ type, and a blood clot protruded from it. On removal of 
this clot no secretion of urine was seen. A specimen taker was inserted through 
the Braasch cystoscope and was passed up the right ureter and a specimen of 
tissue removed for examination. A ureteral catheter was ‘then passed up the 
ureter for a distance of 5 cm. where an impassable obstruction was met. Sodi- 
um iodid was injected and a roentgenogram was made. This showed no evi- 
dence of solution above the obstruction, and below, the ureter was seen to be 
dilated. The pathologic report on the specimen removed was papillary epi- 
thelioma, grade 3. 


It is probable that at the patient’s initial visit the symptoms 
were due to a small renal calculus which had passed, and that 
the present symptoms were separate entities. We concluded 
that the present disease was the cause of the symptoms at the 
time of the second examination, that the specimen removed from 
the bladder was a transplantation from the primary growth, 
which had been completely removed at the former cystoscopic 
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examination. Knowing that small papillomas of the bladder 
in the vicinity of the ureteral orifices are very often transplan- 
tations from a papillary epithelioma in the renal pelvis, and 
knowing of the severe hematuria with loss of strength and weight, 
we should have investigated the kidney further. The report of 
papillary epithelioma of the specimen removed from the ureter, 


Fig. 375.—The kidney and upper ureter are intact; hydronephrosis is evident. 


the obstruction to the ureteral catheter, and the ureterographic 
findings of obstruction made it possible to definitely diagnose 
papillary epithelioma of the ureter. 

Papillary epitheliomas of the ureter are comparatively rare, 
and it is recognized that the majority are transplants from 
epitheliomas of the renal pelvis. Therefore, a diagnosis was 
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made of a papillary epithelioma of the renal pelvis with trans- 
plantation in the ureter. 

At operation the kidney and the ureter were removed. The 
kidney was easily liberated and the pedicle ligated, but at the 
brim of the bony pelvis, the ureter was adherent to the surround- 
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Fig. 376.—Open kidney and ureter, showing the mucosa of the pelvis and 
ureter smooth except for the solitary tumor in the lower ureter. 


ing tissues and very difficult to dissect out thoroughly. A defi- 
nite tumor could be felt in the ureter at this point of attach- 
ment. When the specimen (Figs. 375, 376) was opened, the tumor 
presented the appearance of an adenoma but proved to be an 
epithelioma, apparently primary in the ureter as no tumor could 
be found in the renal pelvis and there was only one lesion in the 
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ureter. The tumor did not have the warty appearance of a 
papilloma. It was undoubtedly highly malignant. 

We have seen one other case of primary tumor of the ureter. 
In it, however, there was the usual papillary tumor so frequently 
seen in the urinary tract. After removal of the kidney and 
ureter there was a recurrent growth in the bladder which re- 
quired removal, but there was no history of trouble for several 
years after the nephrectomy. 

In the case under discussion it is unfortunate that we did not 
make a diagnosis earlier; we should have suspected that a tumor 
was present long before we did. After removal of the kidney and 
ureter convalescence was normal, but at present the patient is 
having considerable pain in the region of the right hip, for which 
we are unable to find a definite cause. At the time of the first 
operation we removed the prostate as it showed definite hyper- 
trophy. We thought then that the enlarged prostate might be a 
factor in the hematuria as we were unable to account for it in 
any other way. And it is possible that it was a factor, but it 
was one of only secondary importance. 

On a large urologic service, we have seen just two primary 
tumors of the ureter. 


CYST OF THE KIDNEY 


Case IV.—This child, aged eight months, was brought to the Clinic be- 
cause a mass had been found in her left loin. Five weeks before examination, 
the mother had consulted a physician with regard to the baby’s diet, at which 
time the mass was found. The physician who attended her parturition said 
he had palpated the mass at birth. Hematuria had never been present. 

The child weighed 17.5 pounds. The mass in the left loin was about 6 
or 7 cm. in diameter, freely movable and appeared to be cystic. Urinalysis 
was negative. The hemoglobin was 55 per cent; the erythrocytes numbered 
4,240,000, and the leukocytes 5,900. Roentgenograms of the chest, kidneys, 
ureters, and bladder were negative. The phenolsulphonephthalein return was 
35 per cent. The blood urea was 34 mg. On account of the extreme mobility 
and slowness of growth of the mass, it was thought to be either a congenital 
hydronephrosis or a solitary cyst rather than a Wilm’s tumor. Exploratory 
operation was advised. 

At operation the mass was exposed through a small posterolateral in- 
cision and was found to be cystic in nature. The trocar was inserted and the 
fluid removed. On dissecting out the sac, a small amount of renal tissue was 
found attached to the upper pole. The pedicle was clamped, the kidney with 
attached sac removed, and the pedicle ligated. 
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Pathologic examination showed this to be a solitary cyst attached to the 
lower pole of the kidney, measuring 7.5 cm. in diameter (Fig. 377). The cyst 
fluid was clear amber and it contained small amounts of urea and chlorids, 
but no uric acid, creatinin, or ammonia. The kidney was represented by a 
very small amount of tissue which was spread out over the surface of the cyst, 
microscopic sections of which revealed marked atrophic nephritis with fibrosis 
and an occasional dilated tubule. 


Solitary cysts of the kidney are comparatively rare. Israel 
found one in 297 cases of surgical disease of the kidney, and 





Fig. 377.—A, Kidney substance; B, renal pelvis; and C, thinned renal tissue 
spread out over surface of the cyst. 


Cunningham reported thirty-four cases of solitary cysts in 4,250 
necropsies. They are usually unilateral and are found almost in- 
variably in adults. Alberran and Imbert found the average age 
of patients to be forty-six in a series of twenty-one cases; the ex- 
tremes of ages were sixteen months and seventy-seven years. 
Of these twenty-one cases only four were bilateral. McKim 
and Smith found the average age to be forty-two and seven- 
tenths years in a series of 117 cases. Although small cysts have 
been found at necropsy in the kidney of the newborn, our case 
is, we believe, the only one reported as being discovered in the 
living child at birth, and the earliest recorded operative removal. 
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The most generally accepted theory of the origin of these 
cysts is that they are the result of some congenital defect, and 
the symptoms which arise from them are, as a rule, purely 
mechanical. 

Many types of operations have been performed for solitary 
cysts of the kidney. They have ranged from repeated aspiration 
to nephrectomy. The conservative treatment, that is, resection 
of the cyst, should be attempted if possible, but in our case, an 
attempt to save the kidney would not only have been dangerous 
on account of the age of the child, but of no avail because of the 
extreme amount of pressure atrophy of the renal substance. It 
is now the twenty-first postoperative day and at no time during 
or following the operation has she shown any evidence of shock, 
and the convalescence has been entirely uneventful. 


RENAL TUBERCULOSIS 


Case V.—This man, aged forty-eight years, came to the Clinic complain- 
ing of marked frequency of urination, with burning after voiding. In 1895 
he had typhoid fever; in 1903 he contracted gonorrhea, and in 1918 influenza. 
For years he had had recurring attacks of pleurisy. The present trouble had 
begun a year before with marked frequency of micturition always followed by 
severe burning. There had never been blood in the urine, but pus and shreds 
had been noted repeatedly. The frequency and burning, with a dull ache across 
the region of the kidneys, have been present at intervals. He had never had 
colics or any other abdominal pain. 

On general physical examination the prostate was found to be slightly 
enlarged, hard, and somewhat nodular. The systolic blood pressure was 210 
and the diastolic 145. A twelve-hour specimen of urine showed a specific 
gravity of 1.016, a small amount of albumin and a great many pus cells. The 
combined phenolsulphonephthalein test gave a 50 per cent return of the dye 
in one hour and fifteen minutes. The blood urea was 28 mg. for each 100 c.c. 
of blood, and the Wassermann reaction was negative. The bladder was so 
sensitive that cystoscopic examination could not be completed at the first 
attempt. Later it was done under ether. The mucous membrane of the blad- 
der was in a diffuse chronic inflammatory condition with many ulcers. The 
urine from the left ureter was turbid, and contained many pus cells; when 
stained for acid-fast organisms, bacilli of tuberculosis were present. The urine 
from the right ureter was found to contain one acid-fast bacillus. Knowing 
that the ureteral catheter is contaminated from the bladder and that occasion- 
ally a positive report of bacilli of tuberculosis will be returned from a specimen 
of urine believed to be normal, we again catheterized the right ureter, and this 
time failed to find acid-fast organisms; neither were there red blood nor pus 
cells. We considered the urine from the right kidney to be normal. With 
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bacilli of tuberculosis in the urine from the left ureter, a diagnosis was made 
of left renal tuberculosis and diffuse cystitis with ulceration. Nephrectomy 
was advised. 

Because of 1 or 2 ounces of residual urine the patient was kept in the 
hospital for preoperative management, which consisted of daily catheteriza- 
tion and lavage of the bladder. After thirteen days of this treatment there was 
no residual urine, the bladder symptoms had been greatly ameliorated, and 
the patient was ready for operation. 

A nephrectomy was performed through a posterolateral incision with 
the usual technic. The kidney contained the usual tuberculous process (Fig. 
378). 


This case presents a fairly typical picture of renal tubercu- 
losis. The inaugural symptoms were increased frequency of 


Fig. 378.—Tuberculous kidney showing multiple abscesses. 


urination and burning, which is due to a secondary process in 
the bladder, a cystitis, which is always present to some degree. 
In this instance the cystitis was diffuse, severe, and with ulcer 
formation in the mucous membrane. The presence of acid-fast 
bacilli in the specimen of urine from the ureter established a 
definite diagnosis. Further foci of tuberculosis were not found. 
The fact that the patient had had repeated attacks of pleurisy 
for years is of some importance, regardless of the absence of all 
evidence of possible foci of infection. The patient has an es- 
sential hypertension; this will be investigated later. 
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When the kidney is exposed it may often appear to be quite 
normal, but generally in the upper part of the ureter the charac- 
teristic ureteritis of renal tuberculosis will be found. This 
change in the ureter is present early in nearly every case and can 
be absolutely relied on to determine the diagnosis as the same 
condition does not occur in association with any other type of 
inflammation. The ureter is large, stiff, and edematous, but the 
lumen is usually reduced rather than enlarged. While these 
changes are the result of tuberculosis extending from the kid- 
ney, nevertheless, it is often very difficult to find any tubercles 
in the tissues of the ureter. It is not necessary or advisable as a 
general plan to remove the ureter with the kidney in these cases. 
The ureter should be ligated and cut with the cautery, then 
pulled to the outside or else threaded into a rubber tube so that 
its contents may be discharged to the outside and not into the 
perirenal space in case the ligature should loosen. As much 
of the perirenal fat as possible should be removed with the kidney 
as it may contain tubercles and be the cause of breaking down of 
the wound, and eventually of a tuberculous sinus. The results 
of nephrectomy for renal tuberculosis are good and can be made 
much better if operation is performed while the disease is still 
confined to the one kidney. 

Tuberculosis of the urinary tract is primary in the kidney just 
as tuberculosis of the genitals is primary in the epididymis. It 
is probable, however, that tuberculosis in the kidney is always 
secondary to a focus in the chest or abdomen. Occasionally 
bacilli will be found in the urine in cases in which none can be 
demonstrated in the kidney at necropsy, but apparently this 
phenomenon does not occur except in advanced cases. For 
practical purposes of diagnosis, it can be said that acid-fast bac- 
illi in the urine mean tuberculosis in the kidney. Renal tuber- 
culosis is primarily unilateral and is essentially a surgical disease. 
It is not limited to the renal parenchyma and will progress until 
it has gradually replaced all of the renal tissue, and even then 
caseous material within the confines of the capsule will contain 
viable bacilli. Undoubtedly many of the so-called unilateral 
cases are really bilateral at the time of operation. About 60 
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per cent of the patients operated on are cured. Most of those 
who are not cured had tuberculosis in the opposite kidney. We 
have found, as a result of guinea-pig inoculations that the sup- 
posed normal kidney in a certain percentage of cases is tuber- 
culous so that in reality we are operating in a larger number of 
bilateral cases than we realize. It is extremely important to op- 
erate in these cases while the disease is confined to one kidney, 
because the kidney resists disease badly and seems to be unable 
to limit it. All patients with bilateral tuberculosis eventually 
die from the disease. 

Primary nephrectomy is the operation of choice. Conserva- 
tive surgical procedures are not practical. Partial resection 
generally fails because the apparently normal segment is usually 
well-studded with tubercles. The nephrectomy should be per- 
formed through a posterolateral incision avoiding any exposure 
to the peritoneal cavity. 




















HYDRONEPHROSIS: BILOCULAR DIVERTICULUM 
THE URINARY BLADDER 


VERNE C. Hunt 


HYDRONEPHROSIS 


HyDRONEPHROSIS is one of the most common surgical lesions 
of the kidney. Usually an intermittent type of obstruction is 
responsible for it, and the damage to the kidney is relatively 
slow, the amount often depending on the duration of the ob- 
struction. Any condition which interferes with the emptying 
of the pelvis of the kidney or ureter is a factor in the production 
of hydronephrosis. The lesion is first manifested by dilatation 
of the pelvis, and subsequently of the calices. The obstsaction 
may be extrinsic or intrinsic 

Extrinsic obstruction is produced from without the ureter. 
An accessory vessel or group of vessels to the lower pole, obstruc- 
ting the outflow of urine at the ureteropelvic juncture, is the 
most common cause. Pelvic and abdominal tumors encroaching 
on the lumen of the ureter are encountered occasionally. Liga- 
tion of the ureter produces hydronephrosis; the former may occur 
accidentally in pelvic surgery, or be done intentionally in seg- 
mental resection of the bladder for tumor involving the ureter. 

Intrinsic obstruction is most often caused by renal or ureteral 
calculus. It is difficult to determine the part played by ureteral 
stricture in the production of hydronephrosis. It is not impossi- 
ble, however, that ureteral stricture may be a factor in the so- 
called idiopathic type of hydronephrosis in which no demon- 
strable obstruction is found; certainly hydronephrosis does re- 
sult from stricture at the ureterovesical juncture. Such stric- 
tures are usually secondary to extrinsic inflammatory reaction, 


trauma, or to a former stone. 
VOL. 6—73 1153 
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There is little evidence to support the contention that a low 
position of the kidney, in the absence of any of the foregoing 
intrinsic or extrinsic factors, influences the formation of hydro- 
nephrosis. A tortuous ureter in itself seldom results in obstruc- 
tion. While the development of hydronephrosis has been as- 
cribed to defective innervation, authentic cases with such etiology 
are exceedingly rare. 


Case I. Accessory vessels to lower pole obstructing the ureter.—A 
woman, aged thirty-six, came to the Mayo Clinic December 24, 1923, com- 
plaining of migraine, which she said she had had all her life, characterized by 
severe sick headache, severe nausea, and vomiting of bile. The spells were 
usually relieved by a night’s rest. For the last seven years she had had a dull 
pain in the left side which extended from the left lumbar region through to 
the left abdomen and around under the costal margin. At times the pain be- 
came so severe that she was obliged to lie down. The last attack had kept 
her in bed for four days, and there was residual soreness in the side. The pain 
usually came on during one of the attacks of migraine. There was no history 
of bladder disturbance. 

The systolic blood pressure was 154, and the diastolic 90. General 
physical examination was practically negative except for slight tenderness in 
the region of the left hypochondrium. In a twelve-hour specimen of urine the 
specific gravity was 1.016; the reaction was acid; there was no albumin nor 
sugar, but there was a moderate number of pus cells. The hemoglobin was 
74 per cent; the erythrocytes numbered 4,620,000, and the leukocytes 8,500. 
The blood Wassermann reaction was negative. A combined phenolsulphone- 
phthalein test brought a return of 30 per cent in two hours. There were 12 
mg. of urea for each 100 c.c. of blood. Roentgenograms of the kidneys, ureters, 
and bladder revealed a shadow on the right side opposite the second and third 
lumbar vertebra, probably a stone. Roentgenologic examination of the chest 
was negative. A cystoscopic examination revealed left hydronephrosis with 
a capacity of more than 260 c.c. and with greatly diminished function of 
that kidney, a stone in the left ureter opposite the lumbosacral juncture, and 
a stone in the right kidney. The function of the right kidney was normal. 
Exploration of the left kidney was advised. 

At operation December 31, the left kidney was removed because of marked 
hydronephrosis. The renal tissue was practically all destroyed. A huge 
vessel, about 6 mm. in diameter, accessory to the lower pole, was the cause of 
the lesion. The patient recovered satisfactorily and was dismissed from ob- 
servation January 16, 1924, feeling well. 


Cystoscopic examination in this case revealed greatly di- 
minished function of the left kidney. Two hundred sixty cubic 
centimeters of urine were withdrawn by ureteral catheter. At 
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operation the obstruction was found to be due to a vessel as 
large as the ureter (Fig. 379). In most instances the accessory 








Fig. 379.—Single accessory vessel to lower pole of kidney, producing hydro- 
nephrosis. 


vessels include both artery and vein; they are usually single, but 
may be multiple (Fig. 380). As a rule, they extend to the lower 
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pole, but coéxisting accessory vessels to the upper pole are oc- 
casionally seen (Fig. 381). It is possible that accessory vessels 


to the upper pole occur more frequently than they are seen, and 


Anomalous 


ye artery and vein 
o Sf 


oP 


Fig. 380.—Multiple vessels to lower pole, producing hydronephrosis. 


it is probable that vessels to the upper pole only may occur as 
frequently as vessels to the lower pole only, but because of their 
relationship to the ureter or pelvis they do not produce obstruc- 
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tion. Accessory vessels to the kidney may be overlooked or 
torn in elevating the kidney into the wound unless careful 
search is made for them. In the absence of stone or other pre- 


Fig. 381.—Accessory vessels to upper and lower poles of kidney. 


operative demonstrable cause of clinically recognized hydro- 
nephrosis, it is well to bear in mind the possibility of an accessory 
vessel, for if torn in elevating the kidney it may be the source 
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of profuse hemorrhage. Accessory vessels are usually branches 
of the renal vessels, but in some cases the accessory artery has its 
direct origin at the aorta, and the vein often empties directly 
into the inferior vena cava, which explains the brisk hemor- 


Fig. 382.—Moderate dilatation of pelvis with but little external evidence of 
renal damage. 


rhage when these vessels are torn. Figure 382 shows the 
size the pelvis may attain with little apparent external evi- 
dence of damage to the kidney resulting from moderate hydro- 
nephrosis. 
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It would seem that simple ligation and division of accessory 
vessels to the lower pole would be sufficient and afford adequate 
drainage, with subsequent shrinkage of the renal pelvis and re- 
turn to normal function after reduction of the intrarenal tension. 
However, experience has shown that such measures have been 
inadequate even when plastic operations on the pelvis have been 
resorted to, and nephrectomy has subsequently been necessary 
in so many cases that primary nephrectomy is the operation of 
choice in hydronephrosis due to accessory vessels. 


Case II. Stone in ureter producing complete obstruction.—A man, aged 
thirty-seven, was examined at the Clinic June 11, 1924. His complaint was 
pain in the left upper quadrant of the kidney which had first appeared about 
ten years before. The pain was very sharp and shooting in character, and 
lasted for four days at that time. Since then he had had an almost constant 
dull ache in that region, which was usually aggravated by walking or jarring. 
He felt better when sitting down. The pain was not accompanied by hema- 
turia, frequency, urgency, nor difficulty. There had not been a severe attack 
of the pain for the last two years. 

At examination the systolic blood pressure was 125, and the diastolic 
70. On deep expiration the left kidney was palpable. The prostate was 
moderately enlarged. The urine contained an occasional pus cell. The hemo- 
globin was 77 per cent, and there were 4,570,000 erythrocytes and 7,000 leuko- 
cytes. The blood Wassermann reaction was negative. A combined phenol- 
sulphonephthalein test brought a return of 40 per cent of the dye in two hours. 
There were 36 mg. of urea for each 100c.c. of blood. Roentgenologic examina- 
tions of the chest and gallbladder were negative, but that of the kidneys, 
ureters, and bladder showed a shadow over the transverse process. Cysto- 
scopic examination revealed a stone in the left ureter with hydronephrosis. 
The kidney was functionless. Left nephro-ureterectomy was advised. 

At operation on July 7 a left nephrectomy and partial left ureterectomy 
for left hydronephrosis and a left ureterolith was performed. The kidney was 
about four or five times normal size, and had become simply a hydronephrotic 
shell as the result of complete ureteral obstruction, with a stone at the junc- 
ture of the middle and upper thirds of the ureter. The ureterectomy included 
the stone and was performed at a point just below it. The specimen showed 
hydronephrosis (19 by 9 cm.) with hydro-ureter and a single stone impacted 
in the ureter. . 

The patient was dismissed from the hospital on the seventeenth day after 
operation and from our care on the twenty-ninth day, with his wound nearly 
healed. 


Usually, with single or multiple stones in the kidney or 
ureter the associated infection leads to the production of in- 
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Fig. 383.—Kidney and ureter removed intact by nephro-ureterectomy. 
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fected hydronephrosis, or, in the event of complete ureteral ob- 
struction, pyonephrosis. Hydro-ureter (Fig. 383) develops in 
that portion of the ureter above the stone producing the ob- 
struction. Experience has shown that a badly diseased or func- 
tionless kidney resulting from obstructing ureterolithiasis re- 
quires nephrectomy, and also, to obtain the best subsequent 
result, ureterectomy to a point below the ureteral stone. When 
nephrectomy is indicated the operation of the nephro-ureterec- 
tomy, removing the kidney and ureter intact, is accompanied by 
the least contamination of the wound and is usually easier than 
individual removal of the kidney and ureter. Nephro-ureterec- 
tomy to a point below the stone, if impacted in the upper half of 
the ureter, can usually be carried out through the posterolat- 
eral kidney approach. Also migratory stones in the lower half 
may at times be manipulated through the ureter by the fingers 
through the posterolateral incision. However, a stone impacted 
in the lower third or near the bladder usually requires an anterior 
incision in conjunction with the posterior incision to facilitate 
a complete nephro-ureterectomy. When the clinical data in- 
dicate a stone in the lower third of the ureter and a functionless 
kidney above, the operation of nephro-ureterectomy is most 
readily accomplished by making the anterior incision first, di- 
viding the ureter below the stone, and ligating and freeing it as 
high as possible before closing the incision. The patient should 
then be turned on his side and the posterior incision made. 
This procedure facilitates removal of the kidney and ureter 
intact. 


Case III. Hydronephrosis with undemonstrable cause.—A man, aged 
thirty-eight, came to the Clinic March 4, 1925, complaining of attacks of 
severe pain in the left side, of two years’ duration. He had had four of them 
in 1923. They lasted for from one-half to three-quarters of an hour at first. 
The pain was knife-like in character, and radiated through to the back and 
down the inner side of the left thigh. The last attack occurred a few days be- 
fore the patient came to the Clinic and the left side was still sore and tender at 
the time of examination. The pain was accompanied by nausea and vomiting. 
The attacks had gradually become more severe and prolonged. There was no 
hematuria but some frequency. 

Examination revealed much dental caries, and diffuse enlargement of 
the thyroid. The systolic blood pressure was 135 and the diastolic 95. There 
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was tenderness over the epigastrium and questionable palpability of the left 
kidney. The testicles were small, and the prostate gland hard. In a twelve- 
hour specimen of urine there was 450 c.c., with a specific gravity of 1.018, acid 
reaction, a trace of albumin, no sugar, a moderate number of erythrocytes, and 
an occasional pus cell. The hemoglobin was 74 per cent, and there were 
4,570,000 erythrocytes and 7,000 leukocytes. The blood Wassermann re- 
action was negative. A combined phenolsulphonephthalein test brought a 
return of 60 per cent of the dye in two hours. There were 28 mg. of urea for 
each 100 c.c. of blood. Roentgenologic examination of the kidneys, ureters, 
and bladder was negative. A cystoscopic examination was made to rule out 
the possibility of stone or to confirm our tentative diagnosis of hydronephrosis. 
A diagnosis of probable left hydronephrosis was then made, although the pos- 
sibility of neoplasm could not be excluded. The right kidney was found to be 
hyperfunctioning while the left kidney was functioning scarcely at all. 

At operation February 10th, the kidney was found to be a huge hydro- 
nephrotic sac with almost all the kidney tissue destroyed. No accessory 
vessels nor other anatomic cause of the hydronephrosis could be demonstrated. 


An accessory vessel was not present and no other mechanical 
cause of obstruction could be demonstrated. While this case 
may be classed as idiopathic hydronephrosis, the possibility of 
an accessory vessel should not be too readily dismissed, for at 
times the vessels are so closely incorporated in the perirenal and 


peripelvic inflammatory tissues that they are found only after 
most diligent search and utmost difficulty. 


Case IV. Stricture of the ureter at the ureteropelvic juncture.—A man, 
aged fifty-four, had been at the Clinic in 1910, when a transperitoneal resec- 
tion of the bladder was performed for carcinoma of the right wall and right 
ureter. At this time the ureter was transplanted at a point 2.5 cm. from its 
original site. Two years later a suprapubic cystostomy was done for removal 
of a bladder stone. There was no evidence of recurrence of the malignancy. 
Some years later the patient returned on account of pain in the right lumbar 
area with frequency of urination and considerable bladder irritability. Roent- 
genologic examination disclosed a shadow over the area of the lower right 
ureter, and on cystoscopic examination the right ureter was impassable to the 
catheter. On the clinical diagnosis of functionless right kidney due to ob- 
struction in the lower ureter a right nephro-ureterectomy was performed. 
The specimen (Fig. 384) disclosed marked hydronephrosis and hydro-ureter 
secondary to stone just at the ureterovesical juncture and impassable 
stricture. 


The stone, while probably secondarily responsible for the 
obstruction, was so small that as there was no stricture at the 
ureterovesical juncture it should have passed, or at least would 
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Fig. 384.—Hydronephrosis as a result of stricture at the ureterovesical 
juncture. 
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not account for the complete obstruction. The stricture must 
be looked on as the primary cause of the obstruction. Stric- 
ture at the ureterovesical juncture as a postoperative sequel to 
transplantation of the ureter is the exception rather than the 
rule. Stricture of the ureter postoperatively usually results in 
but a moderate or intermittent hydronephrosis, and as it pro- 
gresses may require nephrectomy in contradistinction to stric- 
ture produced by intentional or accidental ligation of the ureter 
with nonabsorbable suture material, which results in a tempo- 
rary hydronephrosis but is usually symptomless unless there is 
infection, and does not demand nephrectomy. 


Case V. Bilateral hydronephrosis resulting from extrinsic pressure of 
inflammatory disease of the pelvic structures.—A woman, aged forty-three, 
was examined February 9, 1925. In three years she had had five miscarriages 
at two or three months, and had had a stone removed from the common duct, 
and cholecystectomy elsewhere in July, 1922. Her present complaint was a 
tumor in the left pelvis which she had first noticed eight years before. It had 
not caused trouble until two years before examination when considerable pain 
was felt in the left lower quadrant at the menstrual periods, and had required 
morphin with the last period. For the last few months the tumor seemed 
larger and caused pressure. The patient had had irregular menses for about a 
year. 

At the general examination the systolic blood pressure was 130, and the 
diastolic 84, and there was dental and oral sepsis. A large pelvic tumor was 
palpated. The urine contained considerable albumin, an occasional red blood 
cell, and a good many pus cells. The hemoglobin was 74 per cent, and there 
were 4,360,000 erythrocytes and 10,600 leukocytes. The blood Wassermann 
reaction was negative. A renal functional test brought a return of 25 per cent 
of the dye in two hours. There were 22 mg. of urea for each 100 c.c. of blood. 
Roentgenologic examinations of the kidneys, ureters, bladder, pelvis, and chest 
were negative. A cystoscopic examination revealed deformity of the base and 
posterior wall of the bladder from pressure by an extravesical mass. There 
was moderate chronic diffuse cystitis and right renal infection, with retention 
of 35 c.c. in the right renal pelvis and 25 c.c. in the left. The function of both 
kidneys was normal. 

February 16th: Cystoscopy was performed as an emergency, as the left 
ureteral catheter introduced previously was not draining satisfactorily. About 
25 c.c. of cloudy heavily infected urine was removed from the left renal pelvis. 
Obstruction was encountered on attempts to reintroduce the catheter, sug- 
gesting stricture or involvement of the ureteral wall by the pelvic mass. A 
diagnosis of pelvic inflammatory disease was made and exploration advised. 

On exploring the pelvis it contained a very densely adherent inflamma- 
tory mass on both sides, which measured about 12.5 cm. in diameter on the 
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left and 10 cm. on the right, and proved to be bilateral tubo-ovarian abscesses 
with the appendix very intimately associated and definitely inflamed. Bilat- 
eral salpingo-odphorectomy and appendectomy were performed. 


Cystoscopic examination in this case disclosed bilateral 
hydronephrosis of moderate degree resulting from extrinsic 
pressure on the ureters by extensive pelvic inflammatory dis- 
ease. Experience has shown that with but moderate hydro- 
nephrosis of such origin with little renal damage renal function 
is maintained and the symptoms of hydronephrosis will subside 
after removal of the extrinsic obstruction. This patient had an 
uneventful convalescence with subsidence of all renal symptoms. 
With elimination of the obstruction the infection in the upper 
urinary tract has entirely cleared up. 


BILOCULAR DIVERTICULUM OF THE URINARY BLADDER 


Surgical treatment of diverticula of the bladder dates back 
less than twenty-five years. Although these lesions of the bladder 
have long been recognized and seen at necropsy, it was not until 
the advent of the cystoscope and its allied methods of examining 
the urinary bladder in conjunction with visible surgical explora- 
tion that clinical recognition was possible. Diverticula are now 
recognized as a not infrequent cause of urinary difficulty, fre- 
quency, and retention. 

While developmental and embryologic defects have been 
ascribed to the cause of subsequent formation of diverticula, it 
is probable that in most instances they are not congenital in 
origin, but result from mechanical obstruction at the neck of the 
bladder or in the urethra. They occur infrequently in the fe- 
male, no doubt because of the short urethra, which is an infre- 
quent site of stricture, and in which obstruction rarely develops, 
and because of the absence of obstructing lesions at the vesical 
neck that are so common in the male. If diverticula result from 
mechanical obstruction their highest incidence should be in the 
male, who is subject to urethral stricture and prostatic obstruc- 
tion. Not all males with obstruction of the urethra and the 
vesical neck develop diverticula, but careful examination in most 
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cases discloses mechanical interference with the natural empty- 
ing of the bladder. It is granted that localized weakness of the 
bladder wall is necessary to the development of diverticula. 

In a recent review of 133 cases of diverticula of the bladder 
treated surgically in the Clinic, Judd and Scholl have shown that 
in 70 per cent the patients were between fifty and seventy years 
of age, just when prostatic obstruction is most frequent. Only 
one patient was under twenty years of age, the remainder oc- 
curring between twenty and fifty years, the time when inflam- 
matory and infectious processes are most common. 

Although the most frequent site of the opening of a diverticu- 
lum is near one or the other ureteral orifice, it is exceedingly rare 
for the ureteral orifice to give way to the formation of a diverticu- 
lum or for the ureter to empty directly into a diverticulum; but 
the proximity results in an intimate relationship between the 
ureter in its course and the wall of the diverticulum so that the 
ureter must be carefully stripped in the dissection to avoid its 
injury during excision of the diverticulum. Sacrifice of the ureter 
by ligation is usually not necessary to the successful extirpation 
of the sac, irrespective of its size. 

Diverticula of the bladder are usually single, but in about 
one-third of the cases they have been multiple. Single diverticula 
attain larger size as a rule than multiple diverticula. A case re- 
ported here is the only one of multilocular diverticulum I have 
seen. 

Surgical removal of diverticula is indicated when they fail 
to empty with the bladder and thus accumulate urine. With re- 
tention the contents usually become purulent and generalized 
cystitis ensues. 

Geraghty has described a transvesical method of excision 
which has been applicable to diverticula of the dome and lateral 
walls and small diverticula of the base, and readily permits their 
inversion. Most diverticula of surgical significance, however, 
occur around the base of the bladder, and having attained con- 
siderable size and failed to drain, contain purulent urine. The 
resultant inflammatory reaction in the peridiverticular tissues 
produces tenaceous adhesions which necessitates extravesical 
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extirpation after exposure of the ureter, vas deferens, and seminal 
vesicles to avoid their injury. 

To obtain the best result and to restore the bladder to normal 
urinary function following extirpation of diverticula, it is neces- 
sary to remove the primary mechanical obstruction at the neck 
of the bladder or within the urethra. 


Case VI.—A man, aged sixty-five, complained chiefly of difficulty in 
urination on admission. For several years he had passed gravel occasionally, 
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Fig. 385.—Interior of bladder showing relaticns of diverticulum opening to 
ureteral orifices. 


with considerable pain and hematuria. However, not until two and a half 
months previous to examination did symptoms of difficulty and frequency 
occur. The difficulty in urination was at times obviated by pressure over the 
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Fig. 386.—The large diverticulum emptied directly into the bladder. 


Fig. 387.—Specimen of bilocular diverticulum after its removal. 
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bladder. The frequency had been extreme with the passage of but small 
amounts of urine. 

Physical examination disclosed little of significance except slight en- 
largement of the prostate gland on rectal examination. In a twelve-hour 
specimen of urine there were 650 c.c., containing considerable albumin, which 
was entirely due to the numerous pus cells in the urine. Roentgenologic ex- 
amination of the kidneys, ureters, and bladder was negative. There was 16 
ounces of residual urine, and the phenolsulphonephthalein return was 40 per 
cent in two hours after an intramuscular injection. There was moderate 
urea retention to the degree of 48 mg. for each 100 c.c. of blood. 


M4 


Neck of bilocular 
diverticulum 


Fig. 388.—Extravesical extirpation of bilocular diverticulum. 


After drainage by ureteral catheter for seventeen days, exploration was 
made. The opening of the diverticulum was about 1 cm. in diameter and was 
situated about 1.5 cm. above the right ureteral orifice (Fig. 385). The capac- 
ity of the diverticulum was about twice that of the bladder. Extravesical ex- 
tirpation of the diverticulum was performed. On elevating the diverticulum it 
was found to be composed of two communicating parts. The smaller was 
about 5 cm. in diameter and was apparently a diverticulum of the larger, which 
was about 12 cm. in diameter. The larger diverticulum communicated directly 
with the bladder (Fig. 386). Both contained foul purulent material. Both 
were excised together (Figs. 387, 388). The right ureter was very densely in- 
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corporated in the wall of the large diverticulum, but was readily stripped off 
and preserved. There was considerable intravesical enlargement of the pros- 
tate, but its removal at this time was inadvisable. 

The patient’s convalescence was uneventful and six weeks later prostat- 
ectomy was performed. The patient was dismissed from observation three 
weeks after the prostatectomy. 





UNUSUAL MANIFESTATIONS OF URETERAL STONE 


WALTMAN WALTERS AND J. WILLIAM THOMPSON 


Three patients with ureteral lithiasis are presented. In one instance the 
stone in the ureter had produced reflex gastric disturbance suggestive of ulcer, 
in addition to typical attacks of renal colic. Contrary to the symptoms of 
ulcer, the gastric disturbance in this patient was not eased by food and the 


Fig. 389.—Stone at the lower third of left ureter, with only slight dilatation 
of the ureter above the stone. 


pain was present day in and day out without periodicity. The patient had 
received medical treatment for gastric ulcer for six months elsewhere without 
relief. A triangular stone, approximately 1 cm. in diameter, was removed 
from the lower third of the left ureter (Fig. 389). 
The second patient’s history was suggestive of hydronephrosis and paren- 
chymatous nephritis with periods of anuria followed by the passage of large 
1171 
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amounts of bloody urine. Pyelograms showed the medium distributed faintly 
and diffusely throughout the entire right renal area, explanation of which 
was found at operation when an elliptical stone obstructing the ureter was re- 
moved from the ureteropelvic juncture (Fig. 390). 

The ureteral stone in the third case, situated in the lower third of the 
ureter directly in front of the median portion of the sacrum, was not evident 
in anteroposterior roentgenograms. Typical attacks of right-sided renal colic 
necessitated pyelograms which showed an obstruction in the lower third of 
the ureter with dilatation above and a normal diameter below (Fig. 391). 


Fig. 390.—Obstruction at the ureteropelvic juncture, with diffusion of the 
medium throughout renal area. 


Extraperitoneal exposure was made in all instances through an anterior 
incision for stones in the lower and middle thirds of the ureter, and a posterior 
lumbar incision for stones in the upper third of the ureter. In the former 
cases, Trendelenburg’s position of the patient on the table and a large incision 
with separation of the wound by self-retaining spreading retractor of the Bal- 
four type allow easy approach to the ureter under direct vision. By grasping 
in the fingers of the left hand the portion of the ureter containing the stone, 
incision can be made through the ureter directly down upon the stone, as in 
removing stones from the common bile duct. In addition to the excellent ex- 
posure which this method provides and the ease in removing the stone, it 
also prevents its slipping in either direction. 
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Fig. 391.—Ureteral stone, almost completely concealed by the bony 
sacrum, causing a marked dilatation of the ureter, renal pelvis, and calices 
above the stone with normal diameter of the ureter below it. 
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LESIONS OF THE STOMACH AND DUODENUM 


DONALD C. BALFOUR 


Case I. Recurring gastrojejunal ulcer with perforation onto the abdomi- 
nal wall.—A Russian Jew, aged thirty-seven and single, registered at the 
Clinic in June, 1923. The family history was unimportant. He had used 
tobacco excessively and had worked very hard at his occupation, that of a 
tailor. In 1914 he began to have a dull pain in the epigastrium with some 
belching of gas and frequent vomiting. In 1915 appendectomy was performed 
and three months later gastro-enterostomy. Neither of these operations gave 
any relief. Three months later another operation was performed on his 
stomach, the nature of which he does not know. Following this operation he 


Fig. 392.—Section of the abdominal wall containing the crater of the ulcer. 


was somewhat relieved for two months; but on resuming a general diet the 
pain recurred in the left epigastrium, and was now gnawing in character and 
almost constant. It was worse when the stomach was empty and was re- 
lieved somewhat by taking soda. For three years before coming to the Clinic 
in 1923 he had been on a medical regimen with very little relief. 

The total gastric acidity was 56, free hydrochloric acid 42; roentgenologic 
examination of the stomach was negative. Examination of the urine and the 
Wassermann test were negative. At operation June 23, a gastrojejunal ulcer 
was found at the margin of an anterior gastro-enteric anastomosis. The ulcer 
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was attached to and had perforated into the anterior abdominal wall, forming 
a crater 1 cm. in diameter and 1 cm. deep (Fig. 392). The pylorus was con- 
tracted to a diameter of about 0.5 cm. The ulcer was excised and the gastro- 
enteric anastomosis reconstructed. 

Following this operation the patient had practically no stomach trouble 
until the spring of 1925 when the old epigastric pain recurred. There was 
some radiation of the pain into the region of the left groin and there was quite 
marked tenderness just above and to the left of the umbilicus. The pain was 
definitely relieved by taking food and alkalies. The patient was now emaci- 
ated, and roentgenologic examination revealed a gastrojejunal ulcer. All of 
the teeth had been removed since the previous operation. 

Operation was again performed January 12, 1926, and a perforating gas- 
trojejunal ulcer was found in the anterior portion of the anastomosis. This 
ulcer had also formed a crater in the anterior abdominal wall 2 cm. in depth 
and 4 cm. in diameter. The crater was excised. The anastomosis was dis- 
connected, the jejunum closed, and about two-thirds of the stomach resected, 
gastro-intestinal continuity being restored by an anterior end-to-side anasto- 
mosis with an entero-anastomosis. Convalescence was uneventful and the 
patient was discharged from the hospital January 23, 1926. 


To both clinician and surgeon the most difficult problem 
which must be dealt with, in connection with lesions of the stom- 
ach and duodenum, is recurring ulcer. Cases of recurrence may 


be grouped in two classes: (1) Those in which there is no ex- 
planation for the recurrence and (2) those in which there appear 
to be certain factors which have some connection with the re- 
currence. This case comes within the second group. Long- 
continued unhygienic living, hard work, and long hours are all 
conducive to the formation of ulcer; and, in addition, the patient 
has all the racial characteristics which predispose definitely to 
recurrence of ulcer. If, before the primary operation for peptic 
ulcer, it were possible to determine which patients belong to the 
group of those highly susceptible to recurrence, one might be 
justified in carrying out more radical procedures. The evidence, 
however, is seldom sufficient to justify extensive operations in- 
volving greater risk. 

At the time of this patient’s operation here three years ago 
it was not appreciated, as it is now, that such recurrences need 
radical surgical treatment for permanent results. The patient 
enjoyed complete relief from symptoms for two years following a 
plastic operation on an anterior gastro-enteric anastomosis. 
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With the experience which we had had with such cases this op- 
eration was certainly the best that could have been carried out 
at that time; but recurrence, to an even greater extent than 
was found at the time of his original visit to the Clinic, took 
place after the lapse of two years. 

The tendency of gastrojejunal ulcer to penetrate surrounding 
organs and tissues is well known; but, as far as I know, this is 
the first case in which a second perforation into the abdominal 
wall has been reported. Under such circumstances the opera- 
was necessarily extensive, involving the removal of a consider- 
able portion of the abdominal wall and difficult partial gastrec- 
tomy. 

It should again be emphasized that this patient is of the ulcer- 
bearing type, and that he has been urged to change his habits of 
living and follow such a regimen that any chance of further 
trouble will be kept at a minimum. 


Case II. Hair-ball of the stomach associated with gastric ulcer.—A 
woman, aged thirty-three, registered at the Clinic in April, 1926. She was 
married and had three children who were living and well. The family his- 
tory, her medical history, and menstrual history had no bearing. Two months 
before coming to the Clinic she noticed a tumor in the epigastrium. Aside 
from slight loss of appetite and occasional nausea and vomiting this was not 
at this time associated with any gastric distress. Three weeks before her ex- 
amination, however, she had suffered from upper abdominal cramps lasting 
from a few minutes to a half hour. During the past two months she had lost 
20 pounds in weight. There was no diarrhea, hematemesis, or melena. 

She appeared anemic, and there was a large sausage-shaped tumor ex- 
tending from the right epigastrium to the left costal margin. This was firm 
and smooth, but freely movable. Examination of the urine and the blood 
Wassermann test were negative. Examination of the blood showed hemo- 
globin 43 per cent, erythrocytes 3,280,000, leukocytes 8,100, lymphocytes 
23.5, transitionals 1.5, neutrophils 70.0, eosinophils 4.0, basophils 1.0 per cent. 
The Roentgen-ray examination revealed a large ulcer on the lesser curvature 
of the stomach with marked obstruction and an intragastric tumor which was 
reported as probably malignant. 

Exploration April 13th revealed normal gastric walls except for the changes 
characteristic of gastric ulcer along the lesser curvature about 5 cm. from the 
pylorus. At this point the lesser curvature was fixed to the under surface of 
the liver. Within the stomach was a large tumor which took the form of the 
stomach. Although an inoperable tumor, probably lymphosarcoma, was sus- 
pected, the contour of the tumor and its mobility and the fact that very few 
lymph nodes were involved, convinced me that the stomach should be opened. 
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A hair-ball, which filled a large part of the stomach and which took the form 
of the stomach, was found (Fig. 393). After the hair-ball was removed, an 
ulcer with an irregular crater about 5 cm. in diameter was found. Because of 
the condition of the patient and the possibility that the ulcer had been due 
only to the irritation from the hair-ball it was thought unnecessary to carry 
out any surgical measures for it. The patient has been allowed to go home for 
a month or two and then return for re-examination. The pathologic report 
was: ‘Foreign body from stomach, hair-ball.’”’ The tumor measured 34.6 
cm. over the greater curvature and 22 cm. in its greatest transverse circum- 
ference; it weighed 800 gm. It consisted of hair, food particles, and mucus. 
There was a very offensive odor about the tumor, which persisted even after 


~ 


Fig. 393.—Hair-ball of the stomach. 


it had been immersed in formalin. The dark color of the mass was probably 
due to the action of sulphids on the patient’s blonde hair. 


When questioned after the operation, the patient firmly de- 
nied that she ate hair, although she admitted that she might 
have done so unconsciously at night. The relatives were not 
able to give any further information. Her hair was of irregular 
lengths, as if it had been cut or broken off at intervals. 

It is not only because of the rarity of this case that it is pre- 
sented, but because every one who examined the patient recog- 
nized that there were unusual features about it, and yet no one 
considered the possibility of a hair-ball tumor. The real reason 
for the confusion and the overlooking of the possibility of a hair- 
ball was the presence of a large, subacute gastric ulcer. The 
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patient’s loss of weight and anemia made it reasonable to sus- 
pect that the tumor was carcinoma, and, because of its size 
and extent, that it was inoperable. Very fortunately, the 
mobility of the tumor and the roentgenologic report of the gastric 
ulcer made exploration advisable. 

From the standpoint of the Roentgen ray the findings were 
certainly typical of the condition. The fact, however, that 
it was associated with a large perforating lesion on the lesser 
curvature so masked the picture that we regarded the case as 
one of true neoplasm. In fact, a tumor, associated with an ulcer 
the size of this one, is certainly highly indicative of carcinoma. 
The free mobility of the tumor was atypical, and for that reason 
we reported it as a tumor and not as a carcinoma. The roentgen- 
ologic appearance somewhat simulated that of a dermoid of the 
stomach, and, therefore, we felt that in this case exploration 
should be performed. 

Gastric ulcer has previously been found in association with 
hair-ball tumor of the stomach. It will be very interesting to 
follow up this case and to see if the gastric ulcer will show any 
tendency to heal now that the hair-ball has been removed, and 


whether the hair-ball will recur. There is no means of knowing 
which was primary, but future examination, especially if it could 
be made at regular intervals, might determine the point. 


Case III. Partial gastrectomy for an acute perforation of a gastrojejunal 
ulcer.—A man, aged forty, came to the Clinic September 8, 1925. His mother 
had died from cancer of the intestine, and three of his brothers had had duo- 
denal ulcer. He had used tobacco in excess, smoking on an average of twenty 
cigarettes a day. In 1919 gastro-enterostomy had been performed elsewhere 
for duodenal ulcer of which he had had symptoms for nine years, having had 
almost constant dyspepsia for a year before operation. He had frequently 
vomited food eaten twenty-four hours or more before and had induced vomit- 
ing almost every night for the relief of his distress. For three years after the 
operation the symptoms were relieved. They then returned and were con- 
tinuous, in spite of treatment, for the following three years. Only temporary 
relief was obtained by rest in bed and by taking alkalies. Eight weeks before 
his examination some blood was found in the stomach, by lavage, and the stools 
had been tarry for a week. 

He was found to be 20 pounds under his usual weight. The routine 
physical examination was essentially negative except for diffuse tenderness 
over the upper abdomen, The blood and urine were normal and the blood 
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Wassermann test was negative. The total acidity was 50 and free hydro- 
chloric acid 34. Roentgen-ray examination showed a gastrojejunal ulcer. 

About 7 a.m., September 15th, while the patient was in the hospital wait- 
ing for operation, he was suddenly seized with severe pain over the suprapubic 
region. The pain rapidly increased in severity and the lower abdomen was 
becoming rigid. On exploration, about two hours after the first symptoms 
had appeared, a perforated gastrojejunal ulcer was found on the anterior as- 
pect of a posterior gastro-enteric anastomosis. Gastro-intestinal contents 
were issuing freely from the opening and a beginning peritonitis was already 
in evidence. The anastomosis was disconnected, the ulcer excised, and partial 
gastrectomy performed by the posterior Polya method. The temperature 
ranged from normal to 102° until the eleventh day after operation when a 
a subhepatic abscess was drained. Following this, the convalescence was un- 
eventful and the patient was discharged from the hospital twenty-seven days 
after the partial gastrectomy. 


Gastrojejunal ulcer is subject to the same complications as 
primary ulcer, and this case is an example of an acute perfora- 
tion. Fortunately the patient was in the hospital at the time so 
that operation could be carried out without delay. It was con- 
sidered advisable to perform partial gastrectomy rather than 
merely to close the perforation because the latter procedure would 
have necessitated a secondary operation. ‘The complication 


which occurred, the formation of a subhepatic abscess, might 
have been avoided if drainage had been instituted. 


Case IV. Partial duodenectomy for bleeding duodenal ulcer.—A Russian 
Jew, aged thirty-seven, registered at the Clinic in February, 1926. The family 
history was unimportant. He had been married thirteen years and had two 
children who were living and well. His wife had had no miscarriages. He had 
had no illness of note until two years before, when he suffered from sciatica 
on the right side. Nine months previous to registration the tonsils had been 
removed without any effect on the sciatica. Four months before he came. to 
the Clinic alcohol had been injected into the right sciatic nerve after which 
the pain in the leg disappeared. When he was convalescing in the hospital at 
that time, however, melena had been observed for three days. Roentgen-ray 
examination of the stomach was reported as being suggestive of gastric ulcer, 
but since he was having no gastric disturbance, he was not given a restricted 
diet. There had also been a history of gastric hemorrhage one year before 
he came to the Clinic. This had not been preceded by any pain or other 
symptoms of gastric disturbance. 

About two months before coming to the Clinic he began to suffer some 
epigastric distress which would come on from fifteen to twenty minutes after 
meals and radiate through to the back. He was occasionally awakened at night 
by this pain. It was accompanied by some belching of gas, and the patient 
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said that he could ‘‘taste blood.’’ One month before coming to the Clinic he 
had a third hemorrhage with considerable hematemesis followed by melena. 
At this time a definite diagnosis of ulcer was made and operation was 
advised. 

He seemed normal except for some dental infection and moderate tender- 
ness in the epigastrium. Urinalysis was negative. Examination of the blood 
showed hemoglobin 46 per cent and erythrocytes 3,550,000. Gastric analysis 
showed a total acidity 74 and free hydrochloric acid 58. On two occasions 
Roentgen-ray examination of the stomach was negative, and Roentgen-ray 
examination of the colon was also negative. 

Operation, March 6, 1926, revealed an inflammatory area on the superior 
wall of the duodenum and inflammatory thickening of the gastrohepatic 
omentum. The entire anterior portion of the pyloric muscle and the superior 
border and anterior wall of the duodenum were excised, gastroduodenostomy 
was performed by an end-to-end approximation of the anterior wall of the 
duodenum and the pyloric end of the stomach, and the pyloric end of the 
stomach was suspended to the round ligament of the liver. The appendix 
showed definite evidence of disease and was removed. No changes were found 
in the liver except some adhesions to its under surface in the region of the gall- 
bladder. The patient’s convalescence was uneventful and he was dismissed 
from observation March 25th. 


The advisability of radical treatment of bleeding duodenal 
ulcer has been well established. Of the various methods which 
may be employed the simplest one, cautery excision of the ul- 
cer and gastro-enterostomy, has certain advantages. ‘There is, 
however, a group of cases which lends itself very well to par- 
tial duodenectomy, and this case appeared to be of that type. 
The patient was rather fleshy and had a high-lying stomach. 
The lesion was on the superior border of the anterior wall of the 
duodenum and could be satisfactorily excised with the anterior 
half of the pyloric muscle, the pylorus being reconstructed after 
the excision by direct approximation of the anterior wall of the 
stomach and the duodenum. The immediate results in such cases 
are usually excellent, except for the fact that evidence of re- 
tention is much more frequent than when gastro-enterostomy is 
performed. This retention, however, can be easily controlled 
by lavage of the stomach at stated intervals; and one can aid in 
preventing any undue tension on the suture-line by the fixation 
of the pyloric end of the stomach to the round ligament of the 
liver, as suggested by W. J. Mayo. 
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Case V. Benign tumor of the stomach associated with pernicious anemia. 
—A farmer, aged forty-six, registered at the Clinic in December, 1925. Noth- 
ing in the family history or his own personal history had any evident bearing 
on his present state. He had been married eleven years and had four children. 
One child died in infancy, and two and a half months before his admission his 
wife died from septicemia following a miscarriage. 

His principal complaint was weakness which had been present for three 
years. In the beginning of his illness he became weak, vomited once and had 
to go to bed for a short time. The stomach was roentgenographed but he did 
not know what the findings were. He was given some treatment and although 
he did not regain his strength fully, he got along fairly satisfactorily until 
four months before coming to the Clinic. He then suffered from diarrhea and 
rapidly lost strength. The bowels moved from ten to twenty times a day. 
He also became pale so that his neighbors spoke of his “‘bad complexion.” 
For the past four months he complained of numbness in the hands and feet. 
Appetite was good and he complained of no particular gastric distress. 

He was found to be twenty-seven pounds below his usual weight. There 
was some pigmentation of the face, neck, and hands. The urine was normal 
and the blood Wassermann test negative. The blood December 2, 1925, 
showed hemoglobin 32 per cent, erythrocytes 1,480,000, leukocytes 4,300, 
color index 1.0+, lymphocytes 2.15, large mononuclear leukocytes 2.5, trans- 
itionals 0.5, neutrophils 74, eosinophils 1.0, basophils 0.5 per cent; the blood 
volume index was 1.42. Several counts on succeeding days showed a similar 
blood picture. Gastric analysis showed a total acidity of 10 and no free hy- 
drochloric acid. A stool examination showed the presence of Chilomastrix 
mesnili and gave positive tests for occult blood. The optic disks appeared 
anemic and there had been one retinal hemorrhage in the right eye. Roent- 
genologic examination of the teeth showed much periapical infection. Roent- 
genographic examination of the stomach revealed a lesion in the middle third 
of the stomach, probably a benign tumor. 

A neurologic examination was essentially negative except for some de- 
crease in pain sensation in the forearms and hands and decreased vibratory 
sense in the lower extremities. This patient was looked on as probably suffer- 
ing from two independent diseases: pernicious anemia and benign tumor of 
the stomach, although the possibility of the anemia being dependent on the 
gastric lesion was considered. December 10th and 15th, the patient was given 
blood transfusions and advised to go home to see if his general condition would 
improve. He returned January 7, 1926, saying that he had gained 10 pounds 
in weight, had almost recovered his strength and the paresthesia in the ex- 
tremities had practically disappeared. Blood examination showed hemoglobin 
52 per cent, erythrocytes 3,770,000, color index 0.6+, and white blood cells 
6,500. 

At operation January 9th, a pedunculated tumor 4.5 by 3 cm. was found on 
the posterior wall of the stomach about 2.5 cm. from the greater curvature 
and 10 cm. from the pylorus. A smaller tumor 1 cm. in diameter was found 
on the posterior wall about 5 cm. above the pylorus. These tumors were ex- 
cised with the cautery through an opening in the anterior wall and the stom- 
ach closed. The pathologic report was: ‘‘Benign pedunculated polyp 4.5 by 
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3 cm. and one small polyp 1 cm. in diameter.’’ The patient made a good re- 
covery and was discharged from the hospital January 31st. A blood examina- 
tion made February 1st showed hemoglobin 80 per cent, erythrocytes 4,320,000, 
and leukocytes 8,200. 


This case is presented not only because of its rarity, but be- 
cause of the important fact that benign tumors are not infre- 
quently associated with a severe type of anemia which may simu- 
late pernicious anemia. Because of the absence of indigestion in 
such cases and the profound anemia it is not surprising that the 
actual cause of the condition, a benign tumor of the stomach, is 
sometimes completely overlooked. Some of these tumors are 
small and situated on the posterior wall of the stomach so that 
they are difficult to depict by Roentgen ray. It is, therefore, 
important to consider the possibility of benign tumor of the stom- 
ach in all cases of unexplained anemia associated with achlor- 
hydria. The prompt improvement in this patient’s condition 
after the removal of the tumor lends support to the hope that his 
will be one of the cases in which the anemia is completely re- 
lieved by removal of the tumor. 
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TRAUMATIC RETROPERITONEAL RUPTURE OF THE DUO- 
DENUM; TRAUMATIC INTRAPERITONEAL AND EX- 
TRAPERITONEAL RUPTURE OF THE DUODENUM; 
STRANGULATED MECKEL’S DIVERTICULUM IN RIGHT 
FEMORAL CANAL; SOLITARY NONPARASITIC CYST 
OF THE LIVER 


STUART W. HARRINGTON 


Case I. Traumatic retroperitoneal rupture of the duodenum.—A man 
aged nineteen, was brought to the hospital August 16, 1925, a distance of 20 
miles, in an automobile after having been found on the road under his auto- 
mobile which had turned over on him and rimmed him under the windshield. 

The young man was in a state of shock; the pulse rate was 96, tempera- 
ture 98°, and respirations 44. He complained of pain over the entire upper 
abdomen and had vomited several times on the way to the hospital. There 
were a few slight abrasions of the skin over the upper abdomen. There was 
no pain in either renal area, but bloody urine was found on catheterization. 
The systolic blood pressure was 118, the diastolic 60. The leukocytes num- 
bered 27,800. The entire abdomen was rigid on palpation. A clinical diag- 
nosis of rupture of a hollow viscus was made and immediate operation was 
advised. 

A right rectus incision was made and on opening the peritoneal cavity, a 
large quantity of gas escaped. There was a large amount of bile and blood- 
stained fluid with many undigested food particles. The transverse colon 
presented in the wound and there were some subperitoneal petechial hemor- 
rhages over its surface. The colon was turned up and a large crepitant hemor- 
rhagic mass found in the root of the mesocolon and mesentery. This indicated 
a retroperitoneal rupture of a hollow viscus and was practically pathognomonic 
of rupture of the retroperitoneal duodenum. The duodenum was explored 
and a similar large bulging mass was found over its second portion with a very 
small perforation in the peritoneum from pressure, through which bloody bile- 
stained fluid was leaking and an occasional particle of food. The peritoneum 
over this area was incised and the duodenum was exposed. A linear opening 
was found in the descending portion of the duodenum, about 5 cm. in length, 
with ragged edges and considerable hemorrhage and bruising of the surround- 
ing tissue of the bowel. This opening was closed with silk sutures and the 
surrounding tissue incised and drained with rubber-tissue drains; a large 
drain was placed in the pelvis through a stab wound. No other injury was 
found in the abdominal cavity, but as the abdominal wall was being closed, a 
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rupture of the fascia, muscle, and peritoneum about 3 cm. in diameter, was 
found in the right upper quadrant with no break of the overlying skin. The 
skin over this area was incised and the opening utilized for the drainage tubes 
and then the operative wound was closed. 

The patient stood the operation very well, and convalescence was un- 
eventful except for occasional vomiting. On the sixth day a duodenal fistula 
appeared. Because of the patient’s inability to take nourishment jejunostomy 
was performed on the eighth day. However, he was unable to take sufficient 
fluids and nourishment because of severe diarrhea which became progressively 
worse from the fourth day. He became weaker gradually and died from in- 
anition on the fifteenth day. 


This case is of interest because of the extensive laceration of 
the retroperitoneal duodenum and of the abdominal wall as far 
as the subcutaneous fat without any laceration of the skin and 
with only a slight contusion of the skin to indicate any injury. 
The patient was apparently under the influence of alcohol at the 
time of the accident. The stomach was filled with food which 
was emptied by gastric lavage before the operation. This ac- 
counts for the large mass of food and gastric secretions behind 
the peritoneum at the site of injury to the duodenum and for 
the subsequent rupture of the peritoneum and contamination of 
the general peritoneal cavity. Rupture of the duodenum com- 
prises about 10 per cent of the reported cases of traumatic rup- 
ture of the intestinal tract, and the duodenum is ruptured in the 
retroperitoneal portion in from 30 to 35 per cent of the cases. 
This high percentage of injuries is easily accounted for by the 
fixed position of the duodenum in front of the spine where it is 
particularly susceptible to injury in severe abdominal contusions. 
A posterior rupture behind the peritoneum communicates with 
the retroperitoneal connective tissue. The infiltration of these 
tissues may become most extensive around the root of the mesen- 
tery and follow the transverse and ascending colons into the pelvis 
before signs of a severe abdominal injury are recognized clinically, 
whereas, in the anterior perforations, the general peritoneal cavity 
is contaminated early and treatment is usually instituted with- 
out delay. 

It is very important that these conditions be recognized 
early because the effectual and only treatment is surgical in- 
tervention, and if this is to be of any avail it must be carried out 
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as soon as possible after the accident. The reported mortality 
from surgical treatment of various types is about 90 per cent. 
This high mortality is not due to different surgical procedures, but 
more probably to delay in operating from various causes, many 
of which are unavoidable. The type of surgical procedure to be 
instituted depends on the indications in the individual case. 
Simple closure with silk has been effectual if the opening is small. 
If the laceration is extensive with extensive injury to the sur- 
rounding duodenal tissue some type of short-circuiting by gastro- 
duodenostomy or gastro-enterostomy or jejunostomy for feeding, 
with or without occlusion of the pylorus, is to be considered. 
Most of these patients are in a state of extreme shock and will 
not survive a very extensive operation. 


Case II. Traumatic intraperitoneal and extraperitoneal rupture of the 
duodenum.—July 3, 1926, a boy aged eleven, attempted to board a moving 
milk-wagon, but lost his footing and fell on his back. The wheel of the heavy 
vehicle passed over the upper abdomen. He was brought to the hospital im- 
mediately after the accident at 12 m. He was conscious, complaining con- 
stantly of thirst and asking for water, but he had no severe pain except on 
motion or examination. He vomited a small amount of bile-stained gastric 
secretion. He was in a state of extreme shock with a pulse rate of 110, sys- 
tolic blood pressure of 53, and diastolic blood pressure of 38. The abdomen 
was very tender and rigid to palpation. The hemoglobin was 70 per cent, 
erythrocytes numbered 4,060,000, and leukocytes 22,000. Immediately on 
admittance to the hospital external heat was applied and a blood transfusion 
given. The bladder was catheterized and the urine found to be clear. He 
began to react from the shock in about half an hour, but continued to com- 
plain of severe thirst. He had vomited twice since admittance, and had severe 
pain on palpation, particularly in the upper right quadrant. A clinical diag- 
nosis of rupture of a hollow viscus and probable rupture of the liver or spleen 
was made and immediate operation advised. 

The operation was performed at 1:00 p.m., July 3d. A right rectus in- 
cision was made and when the peritoneum was opened the abdominal cavity 
was found to be filled with bile-stained blood, much mucus, and food particles. 
The duodenum was exposed and found to be markedly traumatized. The 
serous and muscular layers of the duodenum had been stripped from the mu- 
cous layer from the upper to the lower border of the anterior surface. There 
were two perforations, one a large linear opening in the second portion of the 
duodenum posteriorly, which was about 2 cm. in diameter, and the other a 
smaller perforation, about 1 cm. in diameter, in the first portion of the duo- 
denum on the anterior wall at the upper angle of the torn serous and muscular 
coats. These openings were about 5 cm. apart and there was marked trau- 
matism of the intervening tissue with hemorrhage into the bowel as well as 
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infiltration of the retroperitoneal tissue. The liver was ruptured just to the 
right of the gallbladder for a distance of about 6 or 7 cm., on both anterior 
and inferior surfaces. The spleen was adherent to the diaphragm and was 
ruptured in several places. The openings in the mucous layer of the duodenum 
were closed with interrupted silk sutures and the serous and muscular coats 
were sutured back in place. The rent in the liver was packed with gauze and 
sutured with catgut, and the spleen was removed. A second blood transfusion 
was given while the patient was on the operating table. 

The boy stood the procedure very well considering the seriousness of his 
condition and the magnitude of the operation. He was in fairly good con- 
dition for about six hours, after which the pulse gradually became more rapid 
and weak, with an elevation of temperature, and he died twelve hours after 
the operation. 


This case is of unusual interest because of the serious injury 
to the abdominal organs while there was practically no injury to 
the abdominal wall. There were a few abrasions of the skin on 
the arms and legs and slight contusion of the right lumbar area 
and of the back. The abdominal injuries were much more 
serious than the clinical appearance indicated immediately 
after the accident. This is not uncommon following injuries of 
the retroperitoneal duodenum, but with intraperitoneal rupture 
of the duodenum the symptoms of general peritoneal involvement 
are more rapid. In this instance, the injury was most severe and 
the force must have been very great to have completely torn the 
outer layers of the duodenum from the mucosa at the point of its 
fixation along the spine. The early leukocytosis of 22,000 in 
one hour was probably attributable to both the intra-abdominal 
hemorrhage, such as was constantly noted in war injuries, and to 
the contamination of the peritoneal cavity by the rupture of the 
duodenum. The extensive injury to the spleen was probably due 
to the fact that it was adherent to the diaphragm posteriorly, 
thus making it immovable and unable to slip into the lower ab- 
domen away from the force. 


Case III. Strangulated Meckel’s diverticulum in right femoral canal.— 
A woman, aged fifty-five, was admitted to the Clinic September 29, 1925 
complaining chiefly of “intestinal trouble and marked weakness.’’ Her pres- 
ent complaint had begun two weeks before, when she first noticed a tumor in 
the right groin which was somewhat painful. This tumor appeared suddenly 
after what she described as a “breaking through” sensation. The tumor in- 
creased in size and another tumor presented just above the groin. She had 
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always been troubled with constipation but it had been more severe since 
the tumor appeared so that frequent enemas were necessary to ensure fairly 
good evacuation from the bowels. 

There was a cystic tumor in the area of the right femoral canal which 
was very painful to palpation. The temperature was 99°, pulse rate 100, and 


Meckel's 
diverticulum 


Sym. 
Fig. 394.—a. Multilocular appearance of right femoral hernial sac due to 
band of fibrous tissue. }b. Distended gangrenous Meckel’s diverticulum ad- 
herent to the inner wall of the sac: c. Diverticulum in the femoral canal with 


no obstruction to the bowel. d. Exposure of the terminal ileum preparatory 
to excision of the diverticulum. 


the leukocytes numbered 6,600. The clinical diagnosis was right femoral 
hernia, possibly Lethe’s type of hernia, and immediate operation was advised. 

At operation, September 29, 1925, an oblique incision was made parallel 
with Poupart’s.ligament and the hernial sac exposed and opened. The sac 
was markedly distended with bloody serous fluid and divided into two sec- 
tions by a firm band of fibrous tissue which gave it the appearance of two sacs 
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(Fig. 394, a). A piece of gangrenous bowel was adherent in the sac and at 
first appeared to be a section of the small bowel (Fig. 394, b). The inner fibers 
of Poupart’s ligament were cut and the bowel brought into the wound when 
the gangrenous bowel was found to be a strangulated Meckel’s diverticulum 
(Fig. 394, c). This was excised with a portion of the proximal bowel which was 
gangrenous (Fig. 394, d), and the bowel was closed with catgut and silk. Con- 
valescence was uneventful. 


This case is of passing interest because of the rarity of the oc- 
currence of a Meckel’s diverticulum causing a femoral hernia. 
There is only one other instance that I know of reported in the 
literature, although there have undoubtedly been other cases; 
the condition, however, is not-commonly encountered. In this 
case the condition had probably been present for two weeks; at 
first the diverticulum was incarcerated and later became strangu- 
lated from the swelling of the tissues. The subjective symptoms 
were not severe enough to cause alarm because there was no 
mechanical obstruction of the bowel. The increased difficulty 
in defecation was due to reflex irritation of the bowel. If the 
condition had been permitted to continue it would have un- 
doubtedly resulted in death from peritonitis, as the gangrene was 
beginning to involve the wall of the ileum and necessitated re- 
section of a portion of the bowel wall at the time of operation. 

Meckel’s diverticulum results from failure of complete ob- 
literation of the vitelline duct which normally should have dis- 
appeared by the seventh week of fetal life. The incidence of 
Meckel’s diverticulum is difficult to determine accurately, but 
is probably between 1 and 2 per cent. This seems a rather high 
percentage considering how infrequently it causes disease, but 
relatively the percentage is fairly.high. When a Meckel’s di- 
verticulum becomes diseased it usually produces an urgent sur- 
gical condition. In most instances the diagnosis is not made 
clinically, but a Meckel’s diverticulum is found to be the etiologic 
factor at the time of operation. The more common types of sur- 
gical conditions arising from a Meckel’s diverticulum in the 
order of their frequency are intestinal obstruction, intussuscep- 
tion, and volvulus, diverticulitis and hernia, most commonly 
umbilical and inguinal and rarely femoral. 
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Case IV. Solitary nonparasitic cyst of the liver—A woman, aged fifty- 
four, was admitted to the Clinic May 27, 1925, complaining of ‘liver trouble.” 
She stated that about five years previously, for a period of approximately 
three months, she had been troubled periodically with a dull aching type of 
pain in the epigastrium which radiated to the right hypochondrium. There 
was no nausea, vomiting, or jaundice and the diagnosis at that time was 





Fig. 395.—Position of the cyst in the center of the liver with an ap- 
parently normal gallbladder. Insert is a diagrammatic sketch showing the ex- 
tent of the cyst into the liver. 


gallbladder disease. This attack of pain subsided and the patient was ap- 
parently free from similar trouble until three weeks before coming to the Clinic 
when she began to be troubled with a continuous ache across the epigastric 
region which was aggravated when she was on her feet. The pain tended to 
radiate to the left flank, chest, and shoulder. The pain in the epigastrium 
was increased in severity by deep breathing and by lying on the left side. 
It had become progressively worse, and she had been confined to bed for the 
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preceding week because of slight fever, ‘‘chilly sensations’’ but no actual chill, 
and anorexia but no nausea, vomiting, or jaundice. 

There was marked tenderness in the epigastrium and along the right costal 
margin, with some muscle spasm on palpation and an associated pain in the 
center of the back. The blood count showed 12,200 leukocytes. The tem- 
perature was 99.5° and the pulse rate 90. The other findings were essentially 
negative. No roentgenograms of the stomach or gallbladder were taken be- 
cause of the apparently acute condition. The clinical diagnosis was subacute 


Fig. 396.—Multilocular hemorrhagic cyst of the liver after removal, 
Histologic examination of the walls showed it to be lined with columnar 
epithelium. 


cholecystitis, with possibly associated pancreatitis, and the patient was sent 
to the hospital for observation until the acute symptoms subsided. The 
temperature varied from 99.5° to 100° F. for four days and then dropped to 
normal. The leukocytes dropped to 8,800 on the second day and to 7,600 on 
the fifth day. There was slight tenderness in the epigastric region on pressure, 
but the extreme tenderness had disappeared. 

Operation was performed the ninth day, June 4th. A right rectus incision 
was made and when the peritoneum was opened a large cystic mass was found 
on the anterior surface of the liver (Fig. 395). This cyst extended deep into 
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the substance of the liver and into both right and left lobes, but more on the 
right than on the left. It extended under the falciform ligament and occupied 
almost the entire center of the liver with about 2.5 cm. of hepatic tissue pos- 
teriorly. The falciform ligament was incised and the cyst was found to have 
a fairly definite capsule, but was very adherent to the liver capsule and was 
buried in the substance of the liver I was able to enucleate the cyst com- 
pletely without rupturing it and this left a large cavity in the center of the 
liver. There was considerable oozing of blood from the walls of the cavity 
which was packed with gauze. The cyst measured 12 by 10.5 by 8 cm. (Fig. 
396). It was opened in the laboratory and found to be a multilocular hemor- 
rhagic cyst of the liver lined with columnar epithelium. Convalescence has 
been satisfactory. 


This case is of interest because of the rarity of solitary non- 
parasitic cysts of the liver and because of the clinical manifes- 
tations simulating acute gallbladder disease. There are several 
theories as to the etiology of these cysts, but it is difficult to ar- 
rive at a definite conclusion concerning their origin. One theory 
is that they may be the result of trauma and several cases have 
been reported in which there was a definite history of trauma at 
the onset of symptoms. Another theory is that they are em- 
bryonal rests or retention cysts of congenital origin which do not 
produce symptoms until they become large enough to cause me- 
chanical pressure on the liver and surrounding structures with 
impairment of their functions. This would appear to be the most 
likely explanation in this particular case since the cyst was lined 
with columnar epithelium and since the liver is formed from out- 
growths from the primitive foregut. The sudden recent symp- 
toms, as well as the symptoms five years ago, simulating, but 
not typical of gallbladder disease, may have been the result of 
hemorrhage into the cyst causing symptoms from pressure on the 
liver and gallbladder as the cyst impinged on the anterior ab- 
dominal wall. The gallbladder was immediately below the cyst, 
but was normal in appearance and showed no evidence of in- 
flammation. 

















I. CHOLEDOCHODUODENOSTOMY FOLLOWED BY DUO- 
DENAL FISTULA; A STUDY OF CHEMICAL CHANGES 
IN THE BLOOD: II. INTRAVESICAL AND EXTRA- 
VESICAL EXCISION OF DIVERTICULA OF BLADDER 


WALTMAN WALTERS 


CHOLEDOCHODUODENOSTOMY FOLLOWED BY DUODENAL 
FISTULA 


Case I.—A man, aged sixty-three, had had choledochoduodenostomy for 
the relief of pancreatic obstruction which had produced intense obstructive 
jaundice. A postoperative duodenal fistula occurred on the seventh day after 
the operation. The blood changes consisted of a decrease in the blood chlorids 
and a rise in blood urea similar to those found by Kilgore, Bollman, and my- 
self in cases of experimental acute duodenal fistula and in two other cases, 
previously reported, of postoperative duodenal fistula. The toxemia, of which 
these chemical changes in the blood are manifestations, was controlled by 
intravenous injections of physiologic solution of sodium chlorid, as in cases of 
experimental duodenal fistula. In this case with a history of biliary infection 
and obstruction of long duration there may have been sufficient disturbance 
of hepatic function to account for the acidosis which was evidenced by the 
low carbon dioxid combining-power of the blood. This was controlled by 
adding glucose in the concentration of 10 per cent to the solution for intra- 
venous injection. The fistulous fluids were immediately removed from the 
wound by the water-suction method of Judd, Erdman, and Lahey, and this 
assisted in complete healing of the wound and fistula on the seventh day 
after the appearance of the fistula. 

In brief, the history of the patient’s present illness dates from 1910, when 
he first began having attacks of biliary colic. Late in 1921, jaundice appeared 
following an attack of colic and lasted for five months. At operation by W. J. 
Mayo, December 4, 1922, severe chronic cholecystitis with a cholecysto- 
duodenal fistula was found. There was also a stone, 2 cm. in diameter, in the 
common duct. The latter was removed and cholecystostomy and choledo- 
chostomy were performed; the cholecystoduodenal fistula was closed. The 
patient’s convalescence was complicated by the development of a large hepatic 
abscess and empyema on the right side. Both of these conditions cleared up 
promptly with drainage. 

The patient returned home and was well for eighteen months. He came 
back to the Clinic May 4, 1926, stating that ten days previously he had ex- 
perienced mild indigestion with mild epigastric distress. Two days later the 
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patient became deeply jaundiced. On examination, jaundice and tenderness 
over the region of the gallbladder were found. The serum bilirubin by 
the van den Bergh test was 17.4 mg.; the dye retention by the Rowntree- 
Rosenthal test of hepatic function 4; the coagulation time, 7.5 minutes. The 
diagnosis was obstruction of the common duct with possible stricture or stone. 
Preoperative preparation of the patient included three intravenous injections 
of 5 c.c. of 10 per cent. solution of calcium chlorid. At operation, May 15, 
1926, I found the common duct markedly dilated. It was opened after the 
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Fig. 397.—Biliary calculi in a pocket in the liver and dilated common bile duct. 


many adhesions among the stomach, liver, and common duct had been sepa- 
rated. An impassable obstruction was encountered at the pancreatic portion 
of the common duct, to overcome which a lateral anastomosis was made be- 
tween the dilated common duct and the duodenum, a mucous membrane to 
mucous membrane union, with an opening 1.5 cm. in diameter. A small 
piece of No. 18 French catheter was inserted in the anastomosis in order to 
afford a scaffolding for healing and a temporary channel for drainage. Several 
biliary calculi were buried in a pocket in the liver, approximately 3 cm. in 
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diameter, causing pressure on the hepatic duct; these were removed. The 
convalescence and treatment were as described. The patient is ready to re- 
turn home today; the wound is healed, the icterus has practically disappeared 
from the skin, the serum bilirubin is 2.0 mg., and the blood is otherwise chem- 
ically normal. The stools are normal in color and are strongly positive for 
bile by Schmidt’s test. Two sketches (Figs. 397, 398) show the method of an- 
astomosis between the dilated common bile duct and duodenum, and the tabu- 
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Fig. 398.—Choledochoduodenostomy; lateral anastomosis. 


lation (page 1197) shows the intake and output of fluid together with the 
chemical changes in the blood. 


INTRAVESICAL AND EXTRAVESICAL EXCISION OF DIVERTICULA 
OF THE BLADDER 


Case II.—A man, aged seventy, had two diverticula in the base of the 
bladder, the capacity of each being approximately 4 ounces. Both contained 
foul-smelling, cloudy urine and in one lay a urinary calculus 3 cm. in diameter. 
There was, in addition, considerable cystitis and benign hypertrophy of the 
prostate with obstruction. Because of the marked infection in the bladder 
and in the diverticula in a patient seventy years of age, it was felt advisable, 
after removing the calculus, to drain the diverticula and the bladder, reserving 
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diverticulectomy and prostatectomy for a later time. There was marked 
postoperative reaction, with rapid pulse, pyrexia, and decrease in urinary out- 
put. About five weeks after the cystostomy, I removed the diverticula of the 
bladder by the intravesical enucleation method of Young circumcising their 
orifices and removing the diverticula by blunt dissociation as shown by the 
accompanying drawing (Fig. 399). The patient’s recovery from the bilateral 
diverticulectomy was excellent and four weeks later suprapubic prostatectomy 
was performed. Today, twenty days later, the patient has been up and about 
for two weeks without fever and in good condition; he is voiding spontaneously 














Cc 


Fig. 399.—Young’s method of intravesical diverticulectomy. 


and renal function is normal, as measured by the urea in the blood and the 
urinary output. The reaction that followed cystostomy and drainage of the 
diverticula justified the fear that a serious, if not fatal, result might follow a 
one-stage operation in this case. 


Case III.—A man, aged fifty, had a large diverticulum with its orifice 
in the base of the bladder adjacent to the vesical opening of the left ureter. 
The diverticulum was shaped like a steer’s horn and lay between the rectum 
and the bladder. Its capacity was approximately 8 ounces. It was removed 
by the extravesical method described by Lower. After the bladder had been 
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opened through a suprapubic incision, the diverticulum was packed with gauze 
and a finger introduced into it. Propulsion of the gauze assisted in the extra- 
vesical enucleation. The left ureter was in close contact with the outer wall 
of the diverticulum and had to be dissected from it, which was done without 
injury to the ureter, hence the value of the extravesical method of diverticular 
enucleation in this case. The opening in the bladder was closed in the usual 


Fig. 400.—Cystogram showing two diverticula of the urinary bladder. 


manner. Two or three weeks later Bumpus performed a punch operation, 
removing an obstructing median bar of the prostate, subsequent to which the 
residual urine disappeared. Convalescence was prolonged on account of the 
suprapubic drainage of urine which subsided after the introduction of a per- 
manent urethral catheter. Cystograms of the diverticulum and sketches of 
the method of removal are shown (Figs. 400-403). 
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Fig. 401.—Extravesical dissection and removal of large diverticulum. 
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Fig. 403.—Cystogram showing large diverticulum of the urinary bladder. 





LIGNEOUS INFECTION OF THE CECUM RESULTING 
FROM SUBACUTE APPENDICITIS 


WALTMAN WALTERS AND ALFRED P. SYNHORST 


A womaN, aged fifty-six, had a large firm irregular tumor in the region of 
the cecum, about 4 by 6 cm. in diameter. She had been complaining for the 


Fig. 404.—Ligneous infection of the cecum resulting from subacute 
appendicitis. 


last six months of soreness in the abdomen and around the navel, with oc- 
casional pain and a drawing sensation in the right lower quadrant. On several 
1203 
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occasions during this time, there were attacks of acute severe pain in the upper 
abdomen with vomiting and marked residual tenderness over the right lower 
quadrant of the abdomen. There were no urinary symptoms. Rather ob- 
stinate constipation had been noticed in the last six months. The blood count 
was normal and there had been no loss of weight. In making a differential 


Fig. 405.—Method of coring out the mucous membrane of the appendix after 
splitting the peritoneal and muscular coats. 


diagnosis in this case, one had to consider malignancy, tuberculosis of the cecum 
and cecal induration resulting from subacute appendicitis, sometimes called 
“‘ligneous infection’’ of the appendix and cecum due to the woody induration 
which results from repeated attacks of subacute appendicitis (Fig. 404). With 
repeated attacks of right lower quadrant pain simulating appendicitis, and in 
the absence of secondary anemia and other symptoms referable to malignant 
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disease, and with no evidence of tuberculosis elsewhere, the tumor was thought 
to be of inflammatory origin. At operation, a retrocecal appendix was found 
buried along an indurated cecum with edematous omentum surrounding both. 
The tip of the appendix projected from this mass. To prevent injury to the 
intestine, it seemed best to use C. H. Mayo’s method of splitting the peritoneal 
and muscular coats of the appendix, exposing the thickened tube of mucous 
membrane. This can be cored out directly down to its attachment with the 


Fig. 406.—Same as Fig. 405, with ligation of the mucous membrane of the 
appendix. 


cecal mucous membrane without fear of tearing the intestinal wall as one may 
if one attempts to dissect out the entire appendix imbedded in the wall of the 
cecum (Figs. 405-407). The peritoneal and muscular layers of the appendix 
were then approximated by running sutures of chromic catgut. A portion of 
omentum was used to cover the cecum asa patch. The patient is now ready 
to leave the hospital on the eleventh day with the wound healed. Convales- 
cence has been uneventful and she is in good general condition. 
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Fig. 407.—Ligation and inversion of the stump of appendiceal mucous mem- 
brane and end of cecum. 





MORTALITY FOLLOWING 1,324 OPERATIONS ON THE 
BILIARY SYSTEM AND PANCREAS AT THE MAYO 
CLINIC IN 1925 


E. STARR JUDD AND BENNETT R. PARKER 


THis study is an analysis of the mortality following 1,324 
operations on the biliary system and pancreas at the Mayo Clinic 
during the year 1925. For ease of analysis these operations have 
been divided into eight groups according to the pathologic con- 
dition at the time of operation. For simplicity each group will 
be discussed separately, an attempt being made to correlate the 
preoperative, operative, and necropsy findings in order to de- 
termine, if possible, whether or not excessive risks had been as- 
sumed in advising operative procedure. With this object in 
mind, it has been the custom at the Clinic to make such annual 
analyses in the various sections on surgery. During the year 
1925 there has been a definite decrease in the mortality rate 
following operations on the biliary passages, liver, and pancreas. 
For comparison, it may be noted that in 1923 there were 1,181 
such operations with forty-nine deaths, a mortality rate of 4.14 
per cent; in 1924 there were 1,182 operations, with thirty-eight 
deaths, a mortality rate of 3.21 per cent, and in 1925 there were 
1,324 operations with thirty-nine deaths, a mortality rate of 
2.94 per cent. These figures include all operations on the bile 
tract and pancreas, whether curative, palliative, or merely ex- 
ploratory in palpably inoperable conditions. 

It is not possible to point out any one factor alone which has 
reduced the mortality in these types of cases. Probably the di- 
minished death rate has been due to a variety of causes. The 
preoperative study and preparation of patients who are considered 
poor surgical risks is perhaps the most important factor, es- 


pecially patients who are jaundiced and receive preoperative 
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treatment to decrease the clotting time of the blood and to im- 
prove the general condition as much as possible. Close codp- 
eration between the medical and surgical services has often post- 
poned surgical treatment of such patients until they were in 
condition to tolerate it, or has determined that an operation 
would be more hazardous than the trouble that brought the pa- 
tient to the Clinic. This codperation in selecting patients for 
operation has doubtless had much to do with diminishing the 
surgical mortality. The question of operative risk in obese 
persons remains an important one. Such persons are put on a 
reduction diet, if necessary, and reduced slowly; then for a short 
time before operation they are allowed a full diet. Failure to 
follow this simple procedure has in the past, we feel, been respon- 
sible for deaths which might have been prevented. 

The general tendency toward the minimal use of drains is 
growing constantly. In clean cases in which the operative tech- 
nic has been accurately carried out, it is better to close the ab- 
dominal wound without drainage. Obviously, if there is local- 
ized infection or the common duct has been opened, proper 
drainage is necessary. While it is impossible to say without 
definite methods of comparison that discrimination in the use of 
drains has reduced the mortality rate, we feel certain that con- 
valescence in uncomplicated cases is more uneventful without 
the use of drains. Aside from this the operative technic is the 
same as that of previous years. We consider the preoperative 
study and treatment and the codperation of the medical and sur- 
gical services the most important points in the reduction of the 
surgical mortality rate. 


MORTALITY FOLLOWING OPERATIONS FOR ACUTE CHOLE- 
CYSTITIS 


There were fifty-four operations for acute cholecystitis with 
or without stones, with three deaths following cholecystectomy 
and drainage of the operative field (Table 1). Two of the pa- 
tients had weighed more than 215 pounds and the other had suf- 
fered from a severe cardiac condition which was recognized be- 
fore operation but the risk was accepted in view of the acute 
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nature of the complaint (Table 2). In the first case there was a 
ten-year history of gallstone colic without jaundice. At the 
time of examination the patient weighed 224 pounds, the heart 
rate was 112, and the blood pressure was normal. There was 
empyema. of the gallbladder with many stones. The gallbladder 
was removed and because of considerable oozing a large pack 
and one Penrose drain were used. After the operation there 
was rapid failure with tachycardia and marked cyanosis, and 
the patient died the second day, apparently from the cardiac 
condition. Necropsy revealed hypertrophy of the heart 3 and 
fatty changes in the heart, liver, and kidneys. 


TABLE 1 


MorTALiTy FOLLOWING OPERATIONS FOR ACUTE CHOLECYSTITIS WITH OR 
WITHOUT STONES 
Operative Hospital mortality, 
cases. 
Cholecystectomy : 3 
Cholecystostomy 
Cholecystectomy and choledochostomy 
Cholecystectomy and drainage of liver abscess. . 


Total 54 


TABLE 2 


ANALYSIS OF CAUSES OF DEATH FOLLOWING OPERATIONS FOR ACUTE 
CHOLECYSTITIS 








Associated conditions. 


se. | years. | of symp- after ; Cause of death. 
toms. operation. 





Age, | Duration | Days lived | 


51 10 yeais Shock, cardiac (?). Obesity (224 eee 

46 | 18 years Cardiac disease. Myocarditis; chronic endocarditis 
with mitral stenosis and insuffi- 
ciency; decompensation. 

45 |7 months Pulmonary embolism. Obesity (215 pounds). 

















The second patient, like the first, had had attacks of gall- 
bladder disease, occasionally with jaundice, for a long time. 
The attacks had been very severe and more frequent in recent 
weeks. There was also a history of cardiac trouble with dyspnea 
and orthopnea. At examination the heart was enlarged 3 
with a diastolic murmur and auricular flutter. A preoperative 
diagnosis had been made of subacute cholecystitis, myocardial 





I210 E. STARR JUDD, BENNETT R. PARKER 


degeneration, chronic endocarditis and mitral stenosis with in- 
sufficiency and decompensation. At operation subacute in- 
flammation 3 of the gallbladder and multiple stones were found. 
Because of the condition of the heart no exploring was done. 
The patient made an uneventful recovery for eighteen days and 
was to have left the hospital at that time, when she was found 
dead in bed. As necropsy was not permitted and because of the 
existing heart disease, we ascribed her death to the heart con- 
dition, although it may have been due to a pulmonary embolus. 

The third patient, unlike the two previously mentioned, had 
given a short history of typical biliary colic. This patient was 
obese (215 pounds) and the heart was slightly enlarged. The 
blood pressure was normal. At operation the gallbladder was 
found to be acutely diseased and gangrenous, and had perforated 
into the transverse colon and liver. There was considerable 
edema and infection of the surrounding tissues. The gallbladder 
was removed and the operative field drained with two Penrose 
drains and one strip of gauze. Convalescence was uneventful 
until the tenth postoperative day. While on a bed-pan the pa- 


tient suddenly became dyspneic and cyanotic and was dead 
within five minutes, apparently from pulmonary embolism. 
This was confirmed at necropsy. 

These three patients were considered poor risks, yet opera- 
tion in each case was imperative for the relief of definite acute 
conditions. 


MORTALITY FOLLOWING OPERATIONS FOR CHRONIC CHOLE. 
CYSTITIS 
There were 908 patients who underwent operations for chronic 
cholecystitis with or without stones. Cholecystectomy was the 
operation in 878 cases with thirteen deaths, and cholecystostomy 
in twenty cases with one death, a total of fourteen deaths among 
the 908 patients (Table 3). A detailed analysis of the deaths in 
this series is given in Table 4. Here again, deaths from cardiac 
_causes and emboli command our first attention. In three in- 
stances we had definite knowledge of cardiac disease before op- 
eration (Cases 2, 5, and 6, Table 4). 
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TABLE 3 


MorTALITY FOLLOWING OPERATIONS FOR CHRONIC CHOLECYSTITIS WITH OR 
WITHOUT STONES 


Operative Hospital mortality, 
cases. cases. 


Cholecystectomy 13 
Cholecystectomy and choledochostomy 

Cholecystectomy and choledochotomy.... .. , 
Cholecystostomy 

Cholecystostomy and exploratory choledochcs- 


Total 908 14 


In one of the three cases (Case 2, Table 4) ligation and later 
thyroidectomy had been performed for exophthalmic goiter. 
During the cholecystectomy the patient suddenly collapsed and 
died on the table. She had taken the anesthetic badly with slow 
spasmodic respiration during the operation. Necropsy revealed 
hypertrophy of the heart (412 gm.) with fibrosis. 

It was recognized that the second patient (Case 5, Table 4) 
had benign hypertension, arteriosclerosis and myocardial de- 
generation at the time of his examination. The gallbladder was 
removed and the patient made an uneventful recovery. He 
left the hospital the sixteenth day after operation. Two days 
later he had acute cardiac failure with rapid decline ending in 
death the following day. This death strictly should not be con- 
sidered in the hospital mortality, but since it occurred soon after 
the patient’s dismissal, we include it for any possible informa- 
tion it may offer. Necropsy was not permitted, but clinically 
death was attributable to cardiac disease. 

The third patient (Case 6, Table 4) was an old man, aged 
sixty-two, with enlargement of the liver 3, distention of the ab- 
domen 2, arteriosclerosis 3, a heart rate of 106, and low blood 
pressure, systolic 90 and diastolic 60. An indeterminate diag- 
nosis had been made, possibly malignant disease of the liver. 
At operation there were found chronic cholecystitis without 
stones, ascites 1, cirrhosis of the liver 2, enlargement of the pan- 
creas 2 which was hard and firm, and enlargements of the re- 
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gional lymphatics 2. The spleen was twice its normal size. 
There was no evidence of malignancy. Because of the poor con- 
dition of the patient cholecystostomy only was performed. The 
convalescence was stormy, general weakness was the dominating 
feature for eight days, then marked edema of the extremities 
and ascites became prominent. The blood pressure remained 
low throughout. There was gradual failure with progressive de- 
compensation, death occurring twenty-five days after operation. 
Necropsy was refused, but clinically the cause of death was myo- 
carditis with decompensation. 

In two other cases (Cases 1 and 3, Table 4) there had been no 
preoperative mention or recognition of any cardiac disease. 
Case 1 offered no unusual features until after the operation. 
The pulse gradually rose while the temperature remained nor- 
mal. The quality of the pulse became very bad, and vomiting 
and great prostration appeared the third day after operation 
with coma and death two days later, apparently from a heart 
condition. Necropsy revealed coronary sclerosis 3 with partial 
occlusion of the right coronary artery, fatty changes in the heart 
and arteriosclerotic contraction of the kidneys, Grade 2. 

In Case 3 (Table 4) cholecystectomy had been performed 
without incident. Four hours afterward the patient suddenly 
became dyspneic and cyanotic and died within ten minutes. 
Necropsy revealed coronary sclerosis 3 with recent throm- 
bosis. 

Death in the remaining case (Case 4, Table 4) probably 
should not be considered strictly attributable to cardiac disease. 
Previously a “splenic abscess” had been drained elsewhere. 
At the time of the last operation the patient was somewhat 
jaundiced. The gallbladder was large, necrotic, and filled with 
stones, and the spleen was three times normal size. The gall- 
gladder was removed and the wound packed with gauze to con- 
trol the oozing, and blood transfusion was immediately performed. 
The eighteenth postoperative day the patient was out of bed 
and the jaundice had been clearing slightly. Three days later 
the temperature rose, jaundice deepened, the patient rapidly 
became worse, and died the twenty-fourth day after operation. 
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At necropsy recent purulent perihepatitis was found, spleno- 
megaly (1,250 gm.) with multiple infarcts, multiple abscesses in 
the wall of the right side of the heart, and chronic diffuse neph- 
ritis. In all probability the heart disease was a secondary process, 
but because of the postmortem findings we have also attributed 
the death in this case to cardiac disease. 

Generally, we may say that many cardiac conditions do not 
contraindicate operation. Indeed, many patients with fairly 
severe heart disease withstand with apparent ease the stress of 
operative procedure. We have seen many patients with definite 
heart disease improved or cured after the removal of a gallbladder 
or appendix which had been acting as a focus of infection. Even 
many of the patients with anginal attacks tolerate operation well 
and often their cardiac symptoms are improved after surgical 
interference. 

There were four deaths due to pulmonary embolism (Cases 
9 to 12, Table 4) in three of which this was confirmed at necropsy. 
One patient (Case 9) was a young man, aged twenty-seven, who 
had previously had a radical mastoid operation and who was 
markedly undernourished at the time of his last examination. 
Appendectomy and cholecystectomy were accomplished without 
incident and the patient made uninterrupted improvement for 
ten days. On getting out of bed for the first time, he fell over 
unconscious and was dead in two minutes. Necropsy corrob- 
orated the diagnosis of pulmonary embolism. 

Another patient, a woman (Case 11, Table 4), had had epi- 
leptic attacks for thirty-one years and gave a history of typical 
biliary colic without jaundice. Cholecystectomy was performed 
and the convalescence was uneventful for five days; then she 
apparently had another attack of epilepsy, of the same type as 
those she had had before. A similar attack recurred two days 
later. In getting out of bed the thirteenth day after operation 
she became suddenly faint, dizzy, and weak with a very poor 
pulse, somewhat as in former attacks, but different enough to 
make us suspect embolism. We confined her to bed, but she grew 
progressively worse and died two days later, supposedly from 
cerebral embolism or thrombosis. However, at necropsy it was 
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determined that she had died from bilateral pulmonary embolism 
which had originated in the right femoral vein. It is difficult to 
say how much the epileptic seizures may have masked the early 
signs of embolism, but the last one was sufficiently unlike the 
former attack to cause us to be highly suspicious of an embolic 
origin. 

The other two fatal cases of pulmonary embolism (Cases 10 
and 12) offer no new information. One patient (Case 10) de- 
veloped phlebitis the eleventh day after operation and died four 
days later, clinically from pulmonary embolism. Necropsy was 
not permitted. The other patient (Case 12) died the eighth day 
after operation from pulmonary embolism confirmed at necropsy. 

These cases represent a discouraging class in which there is 
little to do, save in a prophylactic way, and we are not even sure 
what constitutes prophylaxis in such cases. Until some defi- 
nitely prophylactic measure is found, a certain number of these 
postoperative complications will continue to occur. 

One patient (Case 7, Table 4) was a man who had had dia- 
betes and gave a long history of questionable gallbladder disease. 
The diabetes was readily controlled and operation advised as 
there was definite chronic cholecystitis. Cholecystectomy was 
performed. Twenty-four hours later the patient went into coma; 
bilateral pneumonia developed, and seven days after operation 
he died. Necropsy revealed bilateral pneumonia of both lower 
lobes and marked bilateral fibrinopurulent pleuritis. 

The patient in Case 8 (Table 4) was a man, aged fifty-four, 
who had had recurring biliary colic without jaundice for fifteen 
months. He was somewhat obese and a diagnosis was made of 
chronic cholecystitis. At operation chronic cholecystitis and 
subacute appendicitis were found, and the gallbladder and ap- 
pendix were excised. The patient did not do well after opera- 
tion, and the pulse and temperature gradually rose, pulse to 160 
and temperature to 104 degrees, with marked cough, dyspnea, 
and cyanosis. He died the third day after operation, apparently 
from pneumonia. At necropsy it was found there had been a 
massive collapse of both lungs and there was 500 c.c. of blood in 
the right pleural cavity. 
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An old man, aged sixty-eight (Case 13, Table 4), complained 
of recurring attacks of biliary colic with jaundice. He was 
jaundiced at the time of examination; the liver was somewhat 
enlarged and nodular. Serum bilirubin was 10 mg. and the blood 
urea 38 mg. At operation rather severe chronic cholecystitis 
and multiple stones were revealed; one stone were obstructing the 
cystic duct. The liver was hard and congested and the pancreas 
was slightly inflamed. The gallbladder was removed. Five days 
after operation the patient developed uremia, and the blood 
urea rose to 186 mg. Pneumonia supervened, and the patient 
went into coma and died two days later. Inasmuch as the serum 
bilirubin did not rise and the jaundice did not appear, whereas 
the blood urea rose to 186 mg., we believe death was due to renal 
insufficiency. The urine was very scanty and there had never 
been any response to treatment. Necropsy revealed marked 
biliary cirrhosis, bilateral pneumonia, and hypertrophy of the 
prostate. 

The last patient of this group (Case 14, Table 4) was a woman, 
aged thirty-seven, who came because of vomiting which persisted 
for three weeks without abdominal pains or other symptoms. 
The appendix had been excised elsewhere. There was marked 
tenderness in the right lower quadrant of the abdomen. The 
leukocyte count was 8,000, and the temperature was normal. 
At operation the gallbladder was found to be slightly infected, 
but no other abdominal abnormality was noted. Cholecystec- 
tomy was performed. The fifth day after operation the patient 
became anuric, the blood urea rose to 310 mg., and the carbon 
dioxid combining power of the blood was 18. The patient did 
not respond to treatment and died en the seventh postoperative 
day. Necropsy revealed chronic nephritis with secondary con- 
traction and atrophy (161 gm.) and fatty changes in the heart and 
liver. 

In only four of these fourteen cases were there no compli- 
cating factors. In the remaining ten cases there were conditions 
which affected the surgical risk. It is especially gratifying that, 
in this series of operations for acute and chronic cholecystitis, 
not a single death occurred from peritonitis. A reconsideration 
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of the causes of death in this series leaves us to speculate as to 
whether it is advisable to operate on patients with cardiac dis- 
ease. However, from a review of the operations on such patients 
who have survived surgical interference, we do not feel that we 
have assumed excessive risks in this type of case. Further ex- 
perience and better judgment will probably reduce the mortality 
from cardiac disease, and until some better method of compara- 
tive judgment is developed, a certain percentage of such deaths 
will continue to occur. 


MORTALITY FOLLOWING OPERATIONS FOR CHRONIC CHOLE- 
CYSTITIS AND CONCURRENT CONDITIONS 
In Table 5 are listed cases in which some other operation had 
been done as well as cholecystectomy. One hundred fourteen 
operations were performed with one death. This patient was a 
woman, aged fifty-five, who in 1916 had undergone cholecys- 
tostomy for recurring biliary colic without jaundice. After this 
operation the attacks continued to recur and an intermittent 
biliary fistula appeared, causing abdominal pain whenever the 
drainage of bile was not adequate. For two years she had been 
taking digitalis for heart trouble. At the time of examination 
there was moderate edema of the extremities and the systolic 
blood pressure was 255, and the diastolic 150. The blood urea 
was 36 mg. She was observed for a time and received preopera- 
tive treatment for the heart trouble. The postoperative biliary 
fistula was found to extend down to the gallbladder, which was 
chronically infected, and buried in dense adhesions. There was 
a small cystic tumor near the gallbladder. This tumor, the gall- 
bladder and the fistulous tract were all excised. One Penrose 
drain was inserted into the wound. The tumor proved to be a 
simple mucous cyst. The patient never did well after the opera- 
tion. The pulse and temperature gradually rose, the urine be- 
came scanty, the blood urea increased to 86 mg. and signs of 
peritonitis developed. The patient died the fifth day after op- 
eration. Necropsy revealed general peritonitis, ileus, and hy- 
pertrophy of the heart (516 gm.). The presence of a biliary 


fistula might be sufficient to cause peritonitis. Undoubtedly all 
VOL. 6—77 
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such patients have some degree of localized peritonitis after ex- 
cision of a fistula, which of necessity must harbor infection. As 
a rule, this localized peritonitis is easily overcome by the patient’s 
resistance, but in this instance the infection spread to the general 
abdominal cavity, resulting in death. 


TABLE 5 


MortTALITY FOLLOWING OPERATIONS FOR CHRONIC CHOLECYSTITIS WITH OR 
WITHOUT STONES, AND CONCURRENT CONDITIONS 
Hospital 
Operative mortality, 
Cholecystectomy and pie parotay 
Operation for ulcer, with or without appendectomy.. 57 
Operation for ulcer and closure of duodenal fistula. . . 1 
Operation for ulcer and pelvic operation 
Pelvic operation, with or without appendectomy... . 
Pelvic operation and removal of area of exostosis, 
left foot 
Herniotomy with or without appendectomy 
Herniotomy and dissection of mucous fistula 
Exploratory choledochostomy and herniotomy...... 
Posterior gastro-enteric anastomosis disconnected. . . . 
Plastic operation on cecum and colon 
Plastic operation on cecum and colon and closure of 
duodenal fistula 
Splenectomy 
Excision of adenoma of right lobe of liver 
Removal of cystic tumor near the gallbladder 
Removal of Meckel’s diverticulum and appendectomy 


Plastic operation on cecum and colon, and excision of 
tumor of breast 


Cholecystostomy and 
Operation for ulcer, with or without appendectomy.. 4 
Herniotomy, with or without appendectomy 1 


Total 114 


This series concludes the studies of all cases in which opera- 
tive treatment had been employed for acute and chronic chole- 
cystitis. Of the 1,143 patients with chronic cholecystitis, 613 
had stones. In the group of fifty-four patients with acute 
cholecystitis, all but one had gallstones. In the chronic group 
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there were thirty-nine instances of jaundice at the time of 
operation and in the acute only one. In a little more than half 
the cases of chronic cholecystitis abdominal drains were used. 
In the three cases which were fatal following cholecystectomy 
for acute conditions drainage had been carried out in all, and in 
the fourteen cases which were fatal following cholecystectomy 
for chronic cholecystitis drains had been employed in six, but 
not in eight. 


MORTALITY FOLLOWING OPERATIONS ON THE GALLBLADDER 
AND DUCTS 


One hundred forty-two operations were performed on the 
bile ducts for stones with nine deaths (Table 6), and thirty-seven 
operations were performed on the bile ducts for benign condi- 
tions, such as fistula, stricture, cholangitis, hepatitis, pancreatitis, 
obstruction of the common duct, biliary cirrhosis and jaundice 
of indeterminate origin, with two deaths (Table 7), a total of 
179 operative cases with eleven deaths in the two groups. 


TABLE 6 


MortTALITY FOLLOWING OPERATIONS ON THE GALLBLADDER AND DUCTS 


FOR STONE 
Hospital 
Operative mortality, 
Cholecystectomy and cases. 
Choledochostomy 5 
Exploratory choledochostomy 
Choledochostomy and herniotomy 
Choledochostomy and drainage of liver abscess 
Choledochotomy 
Exploratory choledochotomy 
Choledocholithotomy 
Choledocholithotomy and suture of duodenal fistula 
Choledochostomy and closure of fistula 
Choledocholithotomy 
Choledochostomy 
Choledochostomy and division of stricture of common 


Choledochostomy and cholecystostomy 

Cholecystostomy, exploratory choledochostomy, and 
cholecystogastrostomy 

Hepaticoduodenostomy 


Total 142 
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TABLE 7* 


MortTALity FOLLOWING OPERATIONS ON THE BILE Ducts FOR BENIGN 


LESIONS IN THE BILIARY SYSTEM 
Hospital 
Operative mortality, 
Fistula or stricture of the common duct: cases. 


Hepaticoduodenostomy 
Cholecysto-hepaticoduodenostomy 
Choledochoduodenostomy 

Choledochostomy 

Choledochostomy and dilatation of stricture 
Choledochostomy and closure of duodenal fistula 
Cholecystostomy and choledochotomy 
Cholecystoduodenostomy 

Reconstruction of the common duct 


Cholangitis, hepatitis, pancreatitis: 
Choledochostomy 
Cholecystogastrostomy 


Obstruction of the common duct: 
Choledochostomy 
Exploration and separation of adhesions 
Hepaticoduodenostomy... . 


Biliary cirrhosis: 
Choledochostomy 


Jaundice of indeterminate origin: 
Exploratory choledochostomy 
Exploration and dissection of the common duct 


Total 37 


Table 8 gives a detailed analysis of the eleven deaths occur- 
ring after operations on the bile ducts for stone and benign con- 
ditions. 

One patient (Case 1, Table 8)-was a woman who had had 
typical gallstone attacks for ten years. A clinical diagnosis of 
chronic cholecystitis with stones had been made. An electro- 
cardiographic diagnosis of “sinus bradycardia” had also been 
made. At operation some subacute cholecystitis with stones 
was found. The common duct was moderately dilated and filled 
with stones. Cholecystectomy and choledochostomy were per- 


* Total operations on common duct for benign conditions of the biliary 
tract 179; total deaths eleven (Tables 6 and 7). 
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formed, and a Mayo-Robson drain was sutured into the common 
duct and one Penrose drain inserted into the wound. Conva- 
lescence was uneventful until the eighth day after operation, 
when the patient began to have recurring attacks of typical 
angina pectoris. She became progressively worse and died the 
twenty-fifth postoperative day. Necropsy revealed very marked 
coronary sclerosis with fatty degeneration, dilatation of the left 
ventricle and auricle and infarction of the right lung. 

Another patient (Case 2, Table 8), a woman aged seventy-six, 
gave a history of having had typical biliary colic for forty-nine 
years, and jaundice with the recent attacks. There had been 
marked loss of weight and strength the last few months. The 
liver was enlarged; there was bile in the urine, and the serum 
bilirubin was 6.9 mg. The liver function test showed dye re- 
tention 4. The clotting time of the blood was somewhat ele- 
vated. At operation marked biliary cirrhosis with stones in the 
common duct was found, and the gallbladder was small, con- 
tracted, and calcareous. Cholecystectomy and choledochostomy 
were performed and a Mayo-Robson catheter sutured into the 
duct for drainage. Because of the high risk, no further exploring 
was done. For five days the drainage of bile was satisfactory; 
then it stopped. Three days later the patient began to vomit 
and the temperature rose to 101 degrees. Eighteen days after 
the operation a large abscess ruptured through the abdominal 
wound, but there was no improvement and the patient died the 
twenty-sixth day after operation. Necropsy revealed acute sup- 
purative pancreatitis. 

A third patient (Case 3, Table 8), a man aged fifty-five, had 
a history similar to the preceding-patient except that chole- 
cystostomy had been performed elsewhere, once in 1903, and the 
second time eleven months before he came to the Clinic. Since 
the last operation, there had been an intermittent biliary fistula, 
with chills, fever, and jaundice whenever the fistula closed. 
There was marked dye retention; the serum bilirubin was 1.4 
mg. and the blood urea 20 mg. At operation the gallbladder was 
found chronically infected and the common duct was moderately 
dilated and filled with stones. Cholecystectomy and choledo- 
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chostomy were carried out, with removal of the stones and ex- 
cision of the fistulous tract. A Mayo-Robson catheter was su- 
tured into the duct and the wound drained with one rubber 
tube and a gauze pack. The eighth day after operation pneu- 
monia with pleural effusion developed, and thirty days later 
right hemiplegia. The patient died the forty-second postopera- 
tive day. Postmortem examination revealed an internal hem- 
orrhagic pachymeningitis and perihepatic abscess with general- 
ized terminal peritonitis, also extensive bilateral hemorrhagic 
pleural effusion with right pleuritis. The patient had not been 
jaundiced at the time of, or after, operation, although there was 
much dye retention and the serum bilirubin constantly remained 
around 4 mg. There had been no evidence of gross bleeding, 
but we must here call attention to the dangers of so-called “‘de- 
layed jaundice,” a condition in which jaundice is absent and the 
serum bilirubin is fairly within normal limits and yet bleeding 
occurs. Death in this instance certainly was due to intracranial 
hemorrhage. 

Nothing unusual was noted in Case 4 (Table 8). The pa- 
tient, a man aged sixty-seven, was in very poor condition and 
jaundiced at the time of his examination. Cholecystostomy had 
been performed elsewhere years ago and now there were attacks 
of jaundice and severe abdominal pain. At the time of operation 
chronic cholecystitis with stones was found as well as marked 
pancreatitis. The gallbladder was removed and, because of the 
pancreatitis, the common duct drained by suturing a Mayo- 
Robson catheter into it. Twelve days after operation the pa- 
tient began to hiccup and vomit; urine became scanty, and the 
blood urea rose from 50 to 88 mg. Signs of pneumonia developed; 
the leukocyte count rose to 25,500, and then there were physical 
findings of empyema. There was a gradual failure, and death 
occurred the twenty-seventh day after operation. Necropsy re- 
vealed bilateral pneumonia with left empyema and marked 
cholangitis. 

Case 5 (Table 8) is of interest in that the patient had long 
suffered from recurring biliary colic and a year ago had had 
bronchobiliary fistula. The patient was in very poor condition 
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and markedly emaciated, with a large mass in the right upper 
abdomen. Liver function test showed dye retention 3. Roent- 
genograms of the chest showed a greatly thickened pleura over 
the upper two-thirds of the right side, probably indicating en- 
cysted fluid. A clinical diagnosis was made of empyema of the 
gallbladder, pleural effusion, auricular fibrillation, myocardial 
degeneration, and impaired hepatic function. The operative 
risk was graded 4. At operation the gallbladder was found to be 
small and to contain stones. The common duct was markedly 
dilated and contained a pouch, 3.5 by 6 cm., in which was a 
single stone. The common duct was split down to the pouch 
and the stone removed. When the duct was opened many air 
bubbles were found mixed with bile. Cholecystectomy and 
choledochostomy were performed and a Mayo-Robson catheter 
was sutured into the duct for drainage. The patient developed 
acute and severe purulent bronchitis immediately after the op- 
eration. The eighteenth postoperative day there was a sudden 
collapse with dyspnea, and cyanosis and death occurred within 
a few hours, apparently from pulmonary embolism. Necropsy 
confirmed this diagnosis and in addition revealed an old bron- 
chobiliary fistula, bronchopneumonia, thrombosis of the vena 
azygos, and aneurysm of the abdominal aorta. 

The patient in Case 6 (Table 8) was a man, aged sixty-two, 
who died the sixth day after operation. There is nothing unusual 
in this case. The patient was slightly obese and had mild 
hypertension. He had generalized arteriosclerosis, and because 
he was not considered a good risk the operation was done under 
local and gas anesthesia. Cholecystectomy and choledochostomy 
were performed for stones in the-common duct. Pulmonary 
emboli were found at necropsy. 

One patient (Case 7, Table 8), a woman aged forty-eight, had 
had gallbladder trouble for years and had been nervous during 
the last year. Biliary colic with jaundice had brought the pa- 
tient to the Clinic. The findings at examination were: Adenoma 
of the thyroid with hyperthyroidism and enlargement of the 
heart; the systolic blood-pressure was 170, the diastolic 108. 
The liver and spleen were definitely enlarged and there was a 





OPERATIONS ON BILIARY SYSTEM——MORTALITY 1225 


slight degree of jaundice. After preoperative observation and 
preparation, thyroidectomy was performed and the patient made 
an uninterrupted recovery. Four weeks after this operation the 
abdominal operation was carried out. The common duct was 
markedly dilated and at the ampulla a soft stone was found which 
caused obstruction. This stone was removed, the duct drained 
with a Mayo-Robson catheter, sutured into place, and the wound 
drained with two additional Penrose drains. The patient did 
not do well and died from peritonitis thirteen days after the 
second operation. The diagnosis was confirmed at necropsy. 

A man, aged sixty-nine (Case 8, Table 8), had had typical 
biliary colic for fifteen years, but came to the Clinic as an emer- 
gency case in an acute attack with a leukocyte count of 29,000. 
He was moderately jaundiced and very tender over the area of the 
gallbladder with marked muscular spasm. The clotting time 
of the blood was normal and the blood urea 52 mg. The risk 
was graded 3, but operation was advised on account of the acute 
nature of the trouble. At operation the common duct was di- 
lated and both the duct and gallbladder were filled with stones. 
After cholecystostomy and choledochostomy the duct was 
drained with a Mayo-Robson catheter. Because of the poor 
condition of the patient further exploration did not seem ad- 
visable. Convalescence was stormy, with repeated chills, inter- 
mittent fever and a leukocyte count of 30,000. The patient died 
eleven days after operation, from peritonitis. Necropsy re- 
revealed a ruptured appendix with localized pelvic peritonitis, 
multiple abscesses of the liver and myocardial degeneration. 
In reviewing this case we see that the condition of the gall- 
bladder and ducts did not explain the original leukocytosis, and 
yet at the time of operation general exploration was thought to be 
contraindicated on account of the poor condition of the patient. 

Another patient (Case 9, Table 8), a woman aged sixty-one, 
had undergone partial thyroidectomy for toxic goiter in 1917. 
At that time definite myocardial degeneration had existed. In 
1924 she had had pyelonephritis with chills, fever, frequency, 
burning, and pus and blood in the urine. She came again to the 
Clinic because of recurring pains in the upper abdomen with 
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chills, fever, and jaundice. Physical examination was essentially 
negative save for slight jaundice, enlargement of the heart, and 
tenderness over the gallbladder. There was albumin 1 and pus 
3 in the urine, and the combined test of renal function showed 
that 65 per cent of the dye was eliminated in two hours. At 
operation the gallbladder was found to be small, necrotic, and 
buried in the liver. It contained pus and stones and there were 
many stones in the common and hepatic ducts. Cholecystostomy 
and choledochostomy were carried out, also removal of the stones. 
The duct was drained with a Mayo-Robson catheter and the 
wound with one Penrose drain. Signs of peritonitis developed 
the fifth day after operation and death occurred ten days later. 
Necropsy revealed generalized peritonitis, some cholangitis, 
right empyema, and old right pyelonephritis with extensive 
destruction of the parenchyma of the kidney. 

The patient in Case 10 (Table 8) was a frail little woman, 
aged sixty, with a history of having had biliary colic without 
jaundice for a long time. The gallbladder had been drained four 
years before elsewhere, and ninety-eight stones were removed. 
One year before cholecystectomy had been performed elsewhere 
for recurring attacks of pain with jaundice. Six months later 
she again began to have more attacks with jaundice, and during 
the last few months jaundice had been constant. There was dye 
retention 3 in the liver function test, the serum bilirubin was 2.5 
mg. and the blood urea 28 mg. After the usual preoperative 
treatment the clotting time of the blood became normal. At 
operation a traumatic stricture of the hepatic ducts was found 
and the common duct could not be identified. Hepaticoduod- 
enostomy was the operation. Eight days afterward a duodenal 
fistula developed. At a secondary operation the anterior surface 
of the duodenum was found to be necrotic. The opening in the 
duodenum was closed and a Mayo-Robson catheter sutured into 
the hepatic duct with the idea of obtaining good bile drainage 
and performing some type of anastomosis later when the patient 
was in better condition. However, the patient died nine days 
after the second operation. Necropsy revealed a duodenal 
biliary fistula and bronchopneumonia. 





OPERATIONS ON BILIARY SYSTEM—MORTALITY 1227 


The last patient (Case 11, Table 8), a woman aged thirty- 
two, had undergone cholecystotomy elsewhere six years before 
for recurring biliary colic without jaundice. Shortly after op- 
eration the attacks recurred as before and were not associated 
with jaundice. About nine months before examination the pa- 
tient was pregnant and showed marked signs of jaundice. The 
serum bilirubin was 2.5 mg., and there was a trace of sugar in the 
urine. She was observed in the hospital and given the usual 
preoperative treatment. At operation a great amount of scar 
tissue was found about the site of the gallbladder and it was 
questionable whether the bile ducts were identified. The struc- 
tures thought to be the ducts were separated from adhesions 
and two Penrose drains inserted down to the bottom of the wound 
in the hope of getting bile drainage at this time and performing 
a secondary operation later when the patient was in better con- 
dition. The patient miscarried the fourth day after operation 
and bled profusely. Repeated blood transfusions caused no 
improvement and she died two days later. Necropsy revealed 
750 c.c. of hemorrhagic blood in the peritoneal cavity, mis- 
carriage with retained placental tissue, considerable fibrosis of 
the liver, marked cholangitis, and chronic pancreatitis 2. 

Only two of the eleven patients in this group who died were 
under fifty-five years of age; the average age was fifty-nine and 
seven-tenths years. Three had had previous operations on the 
bile tract and two others had had thyroidectomy for toxic goiter. 
In nine of the eleven there were existing conditions which made 
the patients poor surgical risks. Of the 179 patients in this 
series, sixty-eight were jaundiced at the time of operation, 128 
had had jaundice at some time, and fifty-one had never been 
jaundiced so far as could be determined. Only two of the pa- 
tients who died had never had a history of jaundice. All patients 
in this group who were jaundiced or had been jaundiced recently 
received the usual preoperative treatment with calcium chlorid. 
This series represents a serious type of case, in many of which 
there had been previous operations and the patients presented 
themselves because of recurring attacks of pain, jaundice, or 
both. Many had postponed seeing a physician until their symp- 
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toms had often become intolerable. As a class, they are poor 
surgical risks and the technical difficulties are often great. Bleed- 
ing is a constant danger regardless of the fact that preoperative 
treatment with calcium chlorid is given in the hope of preventing 
postoperative hemorrhage. Although there have been no deaths 
in this group this year from hemorrhage, there have been several 
cases with jaundice which were a source of great anxiety on ac- 
count of bleeding. Blood transfusions and more calcium chlorid 
given intravenously were effective in these cases. 


MORTALITY FOLLOWING OPERATIONS FOR CARCINOMA OF THE 
GALLBLADDER AND DUCTS 


In Table 9 the operations for carcinoma of the gallbladder or 
bile-ducts are listed. There were nine cases in which operation 
was performed with four deaths. Obviously the mortality rate 
would be high. Such cases are usually hopeless at the beginning 
and the most that can be done is to alleviate the distressing 
jaundice and itching when obstruction is present. At best, any 
operation will be palliative only. One patient, a woman aged 


forty-seven, had had vague dyspepsia for three months without 
jaundice at any time. Operation revealed carcinoma of the com- 
mon and hepatic ducts with generalized metastasis to the perit- 
oneum, and necropsy disclosed additional metastasis to the lungs. 
The patient died four days after the operation from gastro-in- 
testinal hemorrhage. Another patient, a woman aged sixty, had 
had gallbladder trouble for years and constant jaundice for three 
months. She was markedly emaciated and extremely jaundiced. 
Carcinoma of the pancreas with extensive metastasis and ex- 
treme intrahepatic biliary obstruction was diagnosed and con- 
firmed at necropsy. Death was probably due to insufficiency of 
the liver. The third patient, a woman aged sixty-five, with 
chronic gallbladder disease and painless jaundice of four weeks’ 
duration, was in very bad condition. She was markedly jaun- 
diced; the serum bilirubin was 34.7 mg., and there was carcinoma 
of the gallbladder with extension into the common and hepatic 
ducts and obstruction. Death occurred six days after operation 
from hepatic insufficiency. The operative findings were sub- 
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stantiated at necropsy. The fourth case is especially interesting, 
that of a woman, aged fifty-seven, who had first registered in 
1921. She had carcinoma of the rectosigmoid; colostomy was 
performed and later an anterior resection of the bowel. At a 
third operation the continuity of the bowel was reéstablished. 
She returned later to the Clinic because of attacks of abdominal 
pain with jaundice. The operative findings were primary car- 
cinoma of the hepatic duct and multiple carcinomatous nodules 
in the liver and lungs. At necropsy these findings were corrob- 
orated and it was seen that there had been no local recurrence 
of the carcinoma of the bowel. 


TABLE 9 


MorTALITY FOLLOWING OPERATIONS FOR CARCINOMA OF THE GALLBLADDER 
oR Ducts, WITH OR WITHOUT STONES 
Hospital 
Operative mortality, 
cases. 
Exploration (specimen removed in two cases)... . . 1 
Cholecystectomy 
Cholecystectomy and choledochostomy............ 
Cholecystectomy and choledochostomy...... . 
Cholecystostomy 
Cholecystogastrostomy 
Resection of ampulla and choledochoduodenostomy 


TABLE 10 


MortTALIty FOLLOWING OPERATIONS ON THE PANCREAS 
Hospital 
Operative mortality 
cases. cases, 
Malignant disease of the pancreas and pancreatitis: 


Exploration 
Exploration (sarcoma) 
Cholecystogastrostomy (cholecystostomy in one) 
Exploratory choledochotomy, cholecystoduodenostomy 
Exploratory choledochoduodenostomy......... 
Anterior gastro-enterostomy 

Cysts of the pancreas: 


Drainage 
Excision 

Hemorrhagic pancreatitis: 
ee 


Total 29 
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TABLE 11 
MortTALity FOLLOWING OPERATIONS ON THE LIVER 
Hospital 
Operative mortality, 
Abscess: cases, cases. 
Drainage and aspiration... .. sey ae 
Adenoma: 
eA orey ts oo 
Carcinoma: 
Exploration oaks . 16 1 
Cyst: 
ne eer ae 
Enucleation (hemorrhagic cyst) 
Cirrhosis: 
Talma-Morison ............ ksi, ae 1 
Total 32 2 


MORTALITY FOLLOWING OPERATIONS ON THE PANCREAS 


There were twenty-one cases in which operation was per- 
formed for malignant disease of the pancreas, with four deaths. 
As in malignant conditions in the gallbladder or bile-ducts, op- 
erations are usually only palliative. In three of the four fatal 
cases palliative cholecystogastrostomy had been performed, and 
in the other cholecystoduodenostomy, the object being to es- 
tablish biliary drainage to alleviate jaundice. The immediate 
causes of death were: Generalized carcinomatosis with hepatic 
insufficiency, gastro-intestinal hemorrhage, hepatic insufficiency, 
and uremia, respectively. 


MORTALITY FOLLOWING OPERATIONS ON THE LIVER 


There were thirty-two operations for diseases of the liver with 
two deaths. One death occurred in a patient, a woman, aged 
sixty-seven, who had come to the Clinic because of a large epi- 
gastric tumor and jaundice. At operation primary carcinoma 
of the liver with extensive metastasis was found. The patient 
returned home the twelfth day after operation. Jaundice gradu- 
ally deepened and four weeks later death resulted from severe 
gastro-intestinal hemorrhage. The other death occurred in a 
woman, aged sixty-four, who had presented herself because of 
painless jaundice, distention of the abdomen, and marked edema 
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of the lower extremities. Operation under local anesthesia re- 
vealed extreme atrophic cirrhosis of the liver with marked ascites. 
A Talma-Morison operation was performed. The patient died 
four days later from hepatic insufficiency. 

Such patients are in extremely poor condition when they pre- 
sent themselves for examination. It is highly questionable 
whether or not exploration is justified. However, both patients 
and relatives usually insist on having something done and are 
willing to accept the risk, if the patient will receive some relief. 
If the patient can derive some comfort from partial relief of his 
symptoms or if his life can be prolonged for a year or so, perhaps 
operation is justified. Occasionally a palliative procedure com- 
pletely relieves symptoms and makes the patient comparatively 
comfortable during his last days, and such instances seem to jus- 
tify the many failures to give relief in definitely inoperable cases. 








INTRAHEPATIC LITHIASIS ASSOCIATED WITH MULTIPLE 
INTERNAL BILIARY FISTULAS 


ARCHIBALD H. McINDOE 


STONES occurring within the intrahepatic ducts have hitherto 
been considered more of pathologic interest than surgical im- 
portance. Judging by reported cases the condition is rare. 
Nevertheless, it must always be borne in mind during operations 
for stones in the common duct, particularly when these have ap- 
parently been completely removed at a previous operation. The 
extensive calculous formation in this case, together with its as- 
sociation with multiple internal biliary fistulas, makes it of con- 
siderable interest. 


REPORT OF A CASE 


A man, aged sixty, was admitted to the Clinic April 4, 1926, complaining 
chiefly of weakness and jaundice. During adolescence and again fifteen years 
previous to admission, there had been occasional mild attacks of jaundice, 
with so little pain that no treatment was required. He was in apparent good 
health until December, 1925 when he began to lose ambition and strength. 
At the same time he became markedly jaundiced; the stools were clay-colored, 
and the urine was dark. The jaundice decreased in intensity though the weak- 
ness steadily progressed. On the day of admission he had a chill followed by 
a temperature of 102°. At no time during the five weeks of his illness did he 
suffer pain. 

He was moderately jaundiced, profoundly toxic, very drowsy, and covered 
with a profuse cold sweat. The pulse rate and temperature were normal. 
Very questionable tenderness was present in the region of the gallbladder. 
The heart sounds were weak and there were a few coarse rales to be heard at 
the base of the right lung. The systolic blood pressure was 100, and the dias- 
tolic 62. The hemoglobin was 42 per cent, and the leukocytes numbered 
26,800. The serum bilirubin was 1.7 mg. for each 100 c.c. Roentgenologic 
examination was negative. Two days after admission the patient had a se- 
vere chill followed by a temperature of 104°. This was repeated on the fourth 
and fifth days. At the same time the jaundice became more marked and the 
serum bilirubin rose to 3.2 mg. for each 100 c.c. of blood. The patient being 
profoundly ill, surgical intervention could not be considered, and he died on 
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the evening of the fifth day. The clinical diagnosis was stone in the common 
duct, probably with acute cholangitis. 

Necropsy findings were: Chronic cholecystitis, cholelithiasis, choledo- 
cholithiasis, and intrahepatic lithiasis with hydrohepatosis, Grade 3; chronic 
cholangitis with acute exacerbation and unilateral (right) abscess formation; 


Fig. 408.—The under surface of the liver showing the transverse colon 
above with the diverticulum and fistula continuous with the fundus of the 
gallbladder. Stomach and duodenum opened, showing the fistula between 
duodenum and cystic duct. Pancreas dissected away from the enormously 
dilated and thickened common duct. Gallbladder, cystic duct, and common 
duct packed with stones. 


multiple fistulas between cystic duct and duodenum, transverse colon and 
fundus of gallbladder; splenomegaly (511 gm.); hypertrophy of the liver 
(3,400 gm.), and abscess of the prostate with diffuse suppurative prostatitis. 
The abdomen contained about 30 c.c. of clear yellow fluid. The liver 
extended 7.5 cm. below the xiphoid process and 6 cm. below the costal margin 
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in the right midclavicular line. The middle portion of the transverse colon was 
attached to the fundus of the gallbladder by means of a traction diverticulum 
4 cm. long and 2 cm. in diameter. The first part of the duodenum was closely 
adherent to the neck of the gallbladder over an area 1 cm. in diameter. The 
spleen weighed 511 gm. and was firm and uniformly enlarged, showing a 
moderate increase in fibrous tissue. 

The liver and gallbladder, stomach, duodenum, and pancreas with the 
attached portion of the transverse colon were removed entire. The stomach 
and duodenum were opened and the pancreas dissected away so as to display 
the common duct. The gallbladder and transverse colon were also opened 


Fig. 409.—Section of the liver showing stones within the ramifications of the 
bile ducts and multiple abscesses in the right lobe. 


(Fig. 468). At the site of the duodenal attachment to the neck of the gall- 
bladder a fistula was found, 3 mm. in diameter, leading from the duodenum to 
the short dilated cystic duct. The gallbladder was small, thick-walled, and 
tightly contracted over a large number of reddish-brown, friable calculi. At 
the fundus was another fistula leading into the colic diverticulum, the opening 
being neatly plugged by a small polyp-like granulomatous mass. The cystic 
and common ducts were markedly dilated and thick-walled, the latter meas- 
uring 2.5 cm. in diameter. The ampulla of Vater was 9.5 cm. from the pylorus 
and was patent. The papille# projected from the duodenal mucosa as a thick- 
ened granular elevation with pouting edges. The common, cystic, and hepatic 
ducts were tightly packed with calculous débris, and multiple reddish-brown 
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calculi, varying in size from a few millimeters to 1 cm. in diameter, and so 
friable that they could easily be crushed between the fingers (Fig. 409). The 
pancreas was slightly enlarged, firm, and nodular, and of a yellowish-white 
color on section. The pancreaticduct was not dilated, and its walls were smooth 
and shiny and covered with thin, glairy, pancreatic secretion. It joined the 
common duct low down at the papilla of Vater below the situation of the 
calculi. 

The liver itself was enlarged, weighing 2,580 gm.; its surface was smooth, 
shiny, and mottled with red and greenish-yellow markings. On section. it cut 
with a peculiar gritty feel due to the presence of multiple small calculi like 
gravel within the intrahepatic branches of the bile ducts. These calculi were 
of the same consistency and appearance as those in the extrahepatic biliary 
system. The right and left hepatic ducts within the liver were dilated to 1 
cm. in diameter, with a gradual decrease in size as the smaller radicles were 
reached. Wherever a section was made calculi were encountered (Fig. 409). 
The portal spaces were thickened by fibrous tissue, and the liver parenchyma 
was bile-stained and firm, with that foliated, fine, granular appearance typical 
of obstructive biliary cirrhosis. In addition to these findings, the whole right 
lobe of the liver was riddled with multiloculated abscesses, from a few milli- 
meters to 4 cm. in diameter, filled with greenish-yellow, foul-smelling pus. 
The left lobe in the distribution of the left hepatic duct was entirely free from 
abscesses. 

Microscopic examination of the liver showed considerable congestion and 
atrophy of the parenchyma surrounding the central hepatic veins. There was 
a generalized infiltration of the sinusoids with polymorphonuclear cells and 
lymphocytes, especially in the neighborhood of the abscesses. The portal 
spaces were considerably thickened by the deposition of fibrous tissue, most 
dense around the bile ducts, and extending out into the parenchyma in a 
stellate manner, partially surrounding the hepatic vein cell mantles. The 
epithelium of the bile ducts showed marked desquamative and degenerative 
changes with infiltration of inflammatory cells beneath it. There were few 
regenerating bile ducts to be seen. 

These changes may be summarized as a marked chronic cholangitis and 
biliary cirrhosis of the obstructive type with acute terminal suppurative 
cholangitis. 

The pancreas showed mild chronic pancreatitis as evidenced by slight 
interacinar and interlobular fibrosis with a few scattered lymphocytes around 
the pancreatic ducts. 

The stones both in the gallbladder and bile ducts on analysis were com- 


posed mostly of bile pigment with a small amount of cholesterin. No calcium 
was present. 


DISCUSSION 


There are many points of considerable interest in this case. 
The paucity of symptoms and especially the absence of pain at 
any time during the course of the brief illness were remarkable 
features. The absence of jaundice preceding the onset of the 





INTRAHEPATIC LITHIASIS AND BILIARY FISTULA 1237 


suppurative cholangitis must be attributed to the presence of 
the biliary fistulas. While Rolleston states that jaundice is the 
almost invariable result of intrahepatic stones, Murchison holds 
that the clinical manifestations are usually obscure, that jaun- 
dice and enlargement of the liver are uncommon, but that chills 
followed by fever and sweating are frequent. Erdmann reminds 
us that a not uncommon history in these cases is recurring jaun- 
dice with colic following the apparently thorough removal of 
stones from the gallbladder and common duct. As he points 
out, they may have been washed up into the ducts, during irri- 
gation at the first operation, and have descended subsequently. 
Lewisohn is inclined to think, however, that the occurrence of 
stones in the common duct is more often due to the descent of 
stones missed at the first operation rather than to new formation 
of stones in the duct. Judd and Burden state that the occurrence 
of newly-formed stones following the thorough removal of stones 
from the ducts is extremely rare. One must conclude, therefore, 
that intrahepatic stones may be a more common cause of re- 
current symptoms after choledocholithotomy than has been 
hitherto held. Three cases only have been described in which the 
patient reached the operating table, namely those of Hawkes, 
Noguchi, and Lewisohn. The case of Lewisohn is probably 
unique in that rupture of an intrahepatic stone from the liver 
caused peritonitis. Nevertheless it would seem that the condition 
is not so uncommon as it is supposed to be, for more than 250 
cases have been reported in the literature, while Beer in a dis- 
section of 250 livers found six examples of intrahepatic lithiasis. 
He came to the conclusion that these stones were all formed 
within the ducts and not in the gallbladder, and that their for- 
mation was dependent on three factors: obstruction, cholangitis, 
and a third unknown factor or diathesis. Aschoff holds that this 
“dyscrasic tendency” is the most important. In appearance the 
stone may be gravel-like or may form branching coral-like struc- 
tures resembling nephritic calculi. They are practically always 
composed of calcium-bilirubin, although, as in Judd and Bur- 
den’s case, cholesterin may predominate. In this case they were 
bilirubin-cholesterin stones without calcium. 
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The occurrence of multiple internal biliary fistulas adds in- 
terest to this case. It is apparent from the condition of the gall- 
bladder-colon fistula that the condition had been present for 
many years; the steady traction of the colon had produced the 
long cone-shaped diverticulum at the expense of the bowel wall, 
resembling very much Meckel’s diverticulum. A fistula between 
the duodenum and cystic duct is very unusual, most occurring 
between the gallbladder and duodenum, or duodenum and com- 
mon duct. Internal biliary fistula has been recorded between 
practically every organ in the thorax and abdomen, not even 
the urinary organs and vagina being exempt. Duodenal and 
colic fistulas are alone of importance on account of their fre- 
quency. Naunyn found ninety-three between the duodenum 
and gallbladder, five between the duodenum and common duct, 
and fifty between the colon and gallbladder in 276 cases. Out 
of forty-six biliary fistulas occurring in 10,866 cases examined 
at necropsy by Roth, Schréder, and Schloth, twenty-four were 
between the duodenum, gallbladder, and common duct, and 
sixteen between the colon and gallbladder. The colic variety 
practically always occurs at the fundus of the gallbladder and is 
more often due to carcinoma than to stones.!! Other varieties, 
particularly the duodenal, are usually associated with stones. 
They are most often postmortem findings and give few clinical 
signs of their presence unless intestinal obstruction follows the 
passage of a gallstone, or calculi are found in the stools or vomitus. 
Murchison says that occasionally the formation of a fistula is 
accompanied by vomiting, hematemesis, bloody stools, and 
jaundice, with signs of local peritonitis. Once formed, there is 
little hope of their permanent closure so long as calculi remain in 
the gallbladder and the common duct is obstructed. 

In contradistinction to the absence of definite clinical signs, 
the pathologic change in the liver in intrahepatic lithiasis is 
serious. This case is a good example. The long-continued ob- 
struction in the common duct produces well-marked pericho- 
langitis, with thickening of the walls of the duct and fibrosis of 
the finer bile passages, and resulting biliary cirrhosis. From the 
continued irritation by the calculi within the smaller branches, a 
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termination by acute suppurative cholangitis is a common find- 
ing. In this case the process was confined to the distribution of 
the right hepatic duct within the right lobe. It is noteworthy 
that, while the pancreas showed a mild type of chronic pancrea- 
titis so often associated with stone in the common duct, the pan- 
creatic duct had never been obstructed owing to its low entrance 
into the ampulla. As has been shown by Opie, junction of the 
two ducts above the point of obstruction would probably have 
led to a terminal suppurative pancreatitis from regurgitation 
of septic bile into the pancreatic duct. 


SUMMARY 


A case is reported of intrahepatic cholelithiasis associated 
with internal biliary fistula between the gallbladder and colon 
and the duodenum and cystic duct. On analysis the stones 
proved to be bilirubin-cholesterin stones and contained no cal- 
cium. The terminal condition was acute suppurative cholangitis 
with multiple abscesses in the right lobe of the liver. The pa- 
tient had never suffered pain although the ducts were crammed 
with stones, and until the onset of the acute cholangitis, had 
been only slightly jaundiced. 
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CONSIDERATION OF THE GALLBLADDER WITH REFER- 
* ENCE TO THE PROCESS OF EMPTYING 


GEORGE M. HIGGINS AND FRANK C. MANN 


THE gallbladder offers several interesting problems. A sur- 
gical consideration has included mainly the question of whether 
it should be removed or drained. The clinician has been faced 
with the problem of whether the symptoms of the patient were 
due to disease of the gallbladder or to some lesion elsewhere. 
The pathologist has had difficulty in determining whether it 
showed sufficient damage to account for the particular symp- 
toms or warrant its removal. The physiologist’s problem was 
whether it really had a function. The latter has been definitely 
settled by the following observations: (1) The biliary tract 
usually dilates after removal of the gallbladder®; (2) the gall- 
bladder is capable of greatly concentrating the bile which enters 
it’; (3) the presence of the gallbladder prevents the development 
of jaundice for many hours‘after obstruction of the common 
bile-duct.’ These facts could only be explained on the basis that 
the gallbladder actually did something in the organism. 

While our knowledge of the action of the gallbladder has been 
gradually enlarged, its real function is still a mystery. Ad- 
vances in the diagnosis and treatment of disease of the gall- 
bladder still await an increase in knowledge of its function. 
Some of the most interesting problems in relation to the gall- 
bladder are concerned with how it fills, how the bile is concen- 
trated, and how the contents get out of the viscus. While there 
are many hypotheses which are supposed to answer these ques- 
tions, an analysis of them reveals the fact that they are based on 
observations made on only one or two species of animals, and 
are wholly inadequate when the biliary tract and its function are 
considered on a comparative basis. 
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The question as to whether the gallbladder ever does empty 
its contents through the cystic duct is still undecided, and yet 
the preponderance of evidence would seem to substantiate an 
affirmative opinion. Sweet and Halpert rather recently have 
contended that gallbladder bile never leaves the vesicle through 
the cystic duct, but that it is absorbed directly into the lymphatics 
of the serosa and thus carried into the systemic circulation. 
These conclusions are based largely on the anatomic relation- 
ships of the vesicle and the cystic duct to the extrahepatic biliary 
tract, as well as on certain physiologic findings. The complicated 
bends in the neck of the gallbladder and the peculiar arrange- 
ment of the valves of Heister seem to Halpert to afford a mech- 
anism which is admirably adapted to admit bile from the ductus 
choledochus, but which would very definitely impede the flow 
in the reverse direction. Sweet’s contention rests largely on the 
unusual vascularity of the organ and its consequent ability to 
conduct the absorbed salts and pigments normally contained in 
bile. No one can question the absorptive capacity of the gall- 
bladder. Halpert has shown preparations in which dyes in- 
jected into the gallbladder have been recognized in the absorp- 
tive channels of the gallbladder tunics. 

A very generally accepted function of the gallbladder is that 
of concentration. Rous and McMaster have shown that the 
bilirubin content of gallbladder bile is directly proportional to 
the duration of the stasis. During the stasis changes in color 
and consistency of the bile occur, so that it becomes viscid and 
finally ropy. Fat has been shown to be absorbed by the epi- 
thelial cells of the mucosa of the gallbladder and it has been 
traced into the lymphatics. Policard has shown that differential 
absorption does take place; that certain regions of the mucosa 
are in a state of rest, while others, stimulated into absorptive 
activity by the physiologic status of the accompanying blood 
vessels, take up the various salts, pigments, and so forth. The 
general thesis that absorption does occur and that it can be in- 
duced by forced experimental stasis is established, but the sweep- 
ing conclusion that no gallbladder bile ever passes out through the 
ductus cysticus under normal physiologic conditions seems hardly 
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justified, particularly in view of Boyden’s recent work. Without 
external pressure, but induced simply by the physiologic con- 
dition of a normal diet, the passing of dark bile down the cystic 
duct and into the choledochus has been frequently seen. For 
some years past the relationship of bile to fat metabolism has 
been known, but only recently has it been shown that the gall- 
bladder empties its contents directly through the cystic duct 
during the digestion of a meal rich in fats. Boyden seems to 
have settled the question as to when the gallbladder empties 
and that it does empty through the cystic duct. In studies on 
the gallbladders of cats, he has shown that the vesicle invariably 
empties in from one and three-fourths to four hours, following a 
diet of egg-yolk and rich cream. From his earlier studies on the 
emptying vesicle of cats he concluded that the vesicle itself was 
but a passive agent in the cycle of events and that the active 
factors were the secretory pressure of the liver, the regulatory 
action of the sphincter papillz, and the intra-abdominal pressure. 
More recently, from later cholecystographic studies on the empty- 
ing vesicle in man, Boyden concludes, in conjunction with Whit- 
aker,” that the gallbladder is possibly a more active factor and that 
actual contraction of the gallbladder muscularis is instrumental in 
its emptying, a conclusion which our own studies have likewise 
established. Winkelstein and Aschner agree that the gallbladder 
does empty through the cystic duct, but are of the firm opinion 
that the force involved is intra-abdominal pressure at the height 
of inspiration. They further state that peristaltic or contractile 
movements of the musculature, if they occur at all, can play but 
a minor réle in emptying the gallbladder. 

Recent studies in cholecystography have been productive of 
great advance in gallbladder diagnosis. Graham, Cole, and 
Copher have furnished adequate data for the determination of 
the extent of gallbladder lesions and degree of gallbladder func- 
tion, but their studies are less concerned with the factors in- 
volved in its emptying. Sosman, Whitaker, and Edson, using the 
cholecystographic method, have attempted to recognize the 
mechanism involved in the reduction of the shadow. After 
working on medical students they concluded that intra-abdominal 
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pressure is not a factor. Even consequent to the use of atropin, 
designed to paralyze the sphincter of Oddi, intra-abdominal 
pressure augmented by strenuous exercise failed to reduce the 
shadow. Forced respiration was likewise ineffective. Dogs in 
which the gallbladders and been entirely denervated continued 
to respond to the fat diet in the normal way. 

Experimentally we have found that a meal rich in fats does 
invariably empty or decrease the volume of the gallbladder. 
Egg-yolk and rich cream have been fed to a number of different 
species of mammals, given by stomach tube to a number of 
birds, amphibia and fishes, and we have always found an empty 
or partially empty gallbladder from two to four hours after the 
meal. Irrespective of the normal dietary habits of the individual 
animal, whether it was herbivorous or carnivorous, the gall- 
bladders reacted alike to the fat diet. In general such emptied 
vesicles were not essentially flaccid, with an appearance such as 
might characterize an emptied rubber balloon or even an emp- 
tied urinary bladder, but the picture was rather one to suggest 
an actual reduction in volume. Among animals which have 
fasted for a long time, as fishes which will not eat readily in the 
aquarium, we invariably noted large masses of concentrated bile 
in the upper intestine associated with the emptying of the con- 
tents of the gallbladder following the fat meal. The very evi- 
dent conclusion was that the gallbladder had emptied and that it 
had emptied through the cystic duct. 

Although we felt reasonably certain that the gallbladder did 
empty through the cystic duct in the many animals on which 
the fat-meal test was made, yet we were tempted to try a single 
experiment that would rather definitely establish this fact. 
A number of dogs which had been fasted for thirty-six hours 
were given intravenously a standardized injection of phenoltet- 
rachlorphthalein which has been shown to be excreted by the 
liver. After a sufficient interval of time to permit of the accu- 
mulation of dye within the gallbladder, the entire alimentary 
tract was thoroughly washed of all its contents including such 
dye as may have entered it from the liver. Each animal was then 
fed 300 c.c. of rich cream and egg-yolk, the standard test-meal. 
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After three hours of digestion, during which interval the gall- 
bladder had attained its maximal degree of emptying, the animal 
was etherized and exploration of the biliary tract performed. 
The results established on these observations were as follows: 
The gallbladder was nearly empty; there was a small residue of 
bile deeply colored with the dye; several drops of hepatic bile, 
taken by means of a cannula from the left lateral hepatic duct, 
were clear and contained no dye, thus demonstrating that the 
dye was no longer in the liver. The duodenal contents were 
rather vividly colored with the dye and, since the hepatic bile 
was devoid of it, while the residual gallbladder bile was heavily 
saturated with it, the conclusion is evident that the dye re- 
covered from the duodenum originated in the gallbladder and 
that the gallbladder emptied through the cystic duct. 

In our earlier observations on the gallbladder, either in the 
emptied or partially emptied state following the fat meal, the 
general appearance of the vesicle itself led us to suspect that it 
might play some active réle in the discharge of its contents. 
When guinea-pigs were explored, following the fat meal, the gall- 
bladders were smaller, frequently crumpled, and the picture was 
one to suggest that actual contraction of the muscular tunic had 
occurred. The muscularis of the gallbladder of the guinea-pig 
has but recently been described anew by Chiray and Pavel 
They have shown that numerous muscle bundles lie in the lon- 
gitudinal, transverse, and diagonal directions, and in numbers 
and arrangement suitable to the production of the picture so 
often seen in the emptied vesicle. Frequent studies on the iso- 
lated areas of the gallbladder muscularis show that it responds 
with considerable force to electrical or mechanical stimulation. 
Accordingly, contractility could be sufficient to evacuate the 
vesicle, and yet that it was the most important factor or that it 
was more important than either intra-abdominal pressure or 
sphincter tonicity remained as only a conjecture. 

Since our own observations had corroborated the findings of 
Boyden as regards the emptying of the viscus, but since the 
question of the interpretation of the factors involved was still 
a moot one, it appeared to us that the fish could offer an ex- 
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cellent opportunity to determine whether changes in intra- 
abdominal pressure were major factors in emptying the gall- 
bladder. In fishes, since there are no lungs, there is no respira- 
tory movement and, since the body wall is thick and heavily 
armored, there is not likely to be any great variation in the intra- 
abdominal pressure. Accordingly such animals should be satis- 
factory subjects for the study of the emptying biliary vesicle. 
The short-nosed gar pike, Lepidosteus plastistomus, was selected 
for the study. This species was particularly valuable for this 
study because it will remain perfectly quiet for long periods of 
time. The extrahepatic biliary tract of these animals is relatively 
simple. The oval, elongated gallbladder is attached to the sur- 
face of the slender single-lobed liver near its left caudal margin 
and it continues posteriorly by a single duct into the anterior 
intestine near the pylorus. There is no common duct, nor are 
there hepatic ducts which lead directly from the liver to the 
alimentary tract. The gallbladder is usually well distended with 
bile, especially in those animals subjected to long periods of 
fasting. 

Our experimental procedure on fishes was as follows: Of 
six fasting animals, three were given 10 c.c. of rich cream and 
egg-yolk by stomach tube, and three were given 10 c.c. of water 
to act as a control group. After an interval of two and one-half 
hours all animals were killed and explored. In those that were 
given the water, the gallbladders were normal and well distended 
with bile, while in those animals to which the test-meal had been 
given the gallbladders were entirely empty and the dark-brown 
bile was visible in the intestine. It is significant that during 
the entire experiment the animals remain practically motionless. 
Such fin movements as occasionally occur are without effect, 
while any general body torsion such as might affect the gall- 
bladder did not take place. It seems reasonably certain that the 
gallbladder could not have been influenced by any intra-ab- 
dominal pressure or changes in intra-abdominal pressure in these 
inactive subjects. The proximity of the swim-bladder, lying as 
it does close to the vesicle, could hardly be assigned as instru- 
mental in the emptying process. The reduction in all dimensions 
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of the vesicle leads one to conclude that contraction of the mus- 
cular tunic has actually been instrumental in emptying the ves- 
icle. Studies of the cross sections of the distended and the emp- 
tied vesicle further substantiate the contraction hypothesis. 

Since we were reasonably sure that intra-abdominal pressure 
was not a factor in emptying the vesicle, but that actual con- 
traction of the muscularis was the active factor in fishes, we ex- 
tended our studies to include more extensive observations on 
guinea-pigs and dogs. In our earlier observations on guinea- 
pigs we frequently encountered gallbladders in varying stages of 
emptying, which suggested to us that contraction was actually 
going on. Gallbladders with diverticulate out-pocketings were 
frequently encountered and on numerous occasions we had the 
good fortune to explore guinea-pigs just at the moment of greatest 
vesicular reduction and could see the actual contraction occur. 
We soon recognized the fact that ether anesthesia prevented the 
emptying of the gallbladder following the ingestion of fat, and 
it was therefore impossible to study the emptying of the vesicle 
in an animal thus anesthetized. Likewise urethan as an anesthetic 
was found to be equally unsatisfactory, so that it was impossible 
to make any accurate observations on a functioning gallbladder 
in an animal under any general anesthesia. 

Accordingly, local anesthesia was tried and was found to be 
a means whereby the abdominal cavity of a fasting animal could 
be carefully opened and the gallbladder exposed to observation. 
Fortunately for such study the guinea-pig’s gallbladder remains 
relatively free from the liver. A single delicate membrane, through 
which passes the cystic vein, joins the vesicle to the right lobe of 
the liver. This membrane may be readily severed, the cystic vein 
ligated and a rather complete separation of the liver from the 
gallbladder thus made possible. A gallbladder, thus isolated, 
but still continuous with the remaining portions of the extra- 
hepatic biliary tract, may be brought to the exterior and care- 
fully observed during the emptying process. In order that such 
an exposed vesicle could be observed over long periods of time, 
a specially designed wire holder was constructed. After the 
abdominal wall had been infiltrated with 0.5 per cent. solution 
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of novocain the abdomen was opened by a short median incision. 
After the gallbladder had been exposed in the manner suggested 
above, the test-meal of 6 c.c. of egg-yolk and rich cream was in- 
jected directly into the small intestine so that the duodenum was 
well filled. The gallbladder was brought to the outside with the 
least possible manipulation, the median incision sutured and the 
entire animal placed in this especially constructed wire holder. 
The exposed vesicle was made to protrude through an opening 
in this holder. The animal was carefully supported on soft packs, 
and made comfortable, so that throughout the entire period of 
observation he remained relatively quiet and often asleep. 
Under such conditions of exposure the animal could be turned 
in any position the experiment might require, and observations 
thus made on the gallbladder either in the usual or in the in- 
verted position, with or without the test-meal. 

Exposed gallbladders of guinea-pigs never showed any re- 
duction in size unless the animals were previously given the test- 
meal. This was true whether the animals were placed in the 
usual or in the inverted position. Thus it seemed certain that 
gravity in itself was not a factor in emptying the vesicle. On the 
other hand, gallbladders of animals which had received the egg- 
yolk and cream invariably showed changes in shape and in size 
during the ensuing two and one-half hours. These changes could 
not have been incited by any intra-abdominal pressure, since 
the viscus was removed from such influence; atmospheric pres- 
sure was not a factor since it had no effect on the exposed gall- 
bladder before the introduction of the food into the duodenum. 
Accordingly the conclusion seems just that some mechanism 
within the gallbladder, incited to- activity by certain stimuli 
originating in the food, actually caused the gallbladder to empty 
its contents. 

Contraction of the muscularis of these exposed gallbladders 
is not rapid; the changes in shape and the reduction are most 
gradual. The exposed vesicle, at first spherical, is gradually 
changed by the slow contraction of independent areas of the 
tunic, so that instead of reducing as a unit, several contracting 
areas induce a variety of patterns. Passing from its spherical 
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form, the vesicle gradually becomes hexagonal and roughly 
pentagonal in outline. Frequent measurements taken with the 
vernier caliper showed a very gradual reduction in all dimensions. 
Contraction of the muscle bundles, at first in areas independent 
of each other, gradually seem to involve the entire tunic. Such 
changes may be followed over a period of an hour and a half or 
two hours, and the reduction attained during this interval usu- 
ally approximated one-half the original volume. Under the ex- 
perimental conditions just described, the vesicle never entirely 
voided its contents, as does the normally emptying gallbladder. 
Just the factors involved in the complete cessation of the empty- 
ing process are problematic, but it is possible that absence of 
food from the duodenum or fatigue of the animal may inhibit 
the further emptying process. 

Certain other observations on. gallbladders of guinea-pigs 
lead us to conclude that the muscularis likewise responds to 
mechanical stimuli. Occasionally upon opening guinea-pigs we 
have found the gallbladder in a partially emptied state. Using 
a cannula of very fine bore we have pierced the tunics of the 
vesicle and injected colored warm physiologic sodium chlorid 
solution into the gallbladder. On removal of the cannula the 
muscularis would readily contract and in a very short time the 
entire contents could be seen as they were forced down the cystic 
duct into the choledochus. This procedure could be repeated 
a number of times until gradually the muscularis failed to re- 
spond to any further stimulation. Other occasional observa- 
tions were of interest. Sometimse we found, on injection of the 
test-meal into the duodenum, that the cream would pass back- 
ward into the common duct. This would occur without undue 
pressure and would lead one to infer that the sphincter of the duct 
was relaxed and that the ostium was patent. And yet the gall- 
bladder was well distended with bile. Had the tonicity of the 
sphincter been a potent factor in releasing gallbladder bile, then 
certainly under these conditions the gallbladder should have 
been empty. These were only occasional observations, and usu- 
ally the sphincter was found to be contracted so that the injected 


food did not pass into the choledochus; and yet these conditions 
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with distended gallbladders are not without significance. The 
sphincter of Oddi is perhaps more involved in the filling of the 
gallbladder than in its emptying. 

Since our observations on guinea-pigs had led us to conclude 
that contractility of the gallbladder was a major factor in the 
emptying process, we were led to attempt similar observations 
on dogs. Our earlier observations on gallbladders of dogs had 
convinced us that the gallbladder did empty following a fat diet, 
but the actual factors involved were not at hand. An experi- 
mental procedure similar to that employed with the guinea-pigs 
could not be followed since the gallbladder of dogs is more in- 
timately associated with the right central lobe of the liver and 
thus does not permit of such entire exposure. However, a satis- 
factory study could be made with the abdomen partly opened, 
and abdominal pressure thus minimized. 

The dogs selected for these observations were trained to lie 
on the table and were given every comfort possible during the 
experimental procedure. They were surrounded with soft packs 
and kept comfortable at all times. Under sterile technic animals 
thus prepared were carefully infiltrated over the abdominal region 
with novocain and opened by a median ventral incision. All un- 
due tension on the viscera being avoided and with the least pos- 
sible manipulation, all the hepatic ducts were ligated near the 
common duct. This was done in order to inhibit the flow of 
hepatic bile, and thus eliminate secretory pressure as a factor in 
emptying the viscus. Following this, a rubber catheter was su- 
tured into the common duct about 2 cm. above the ampulla and 
the proximal portion of the choledochus was severed. In this 
way sphincteric control was obviated. Should the sphincter of 
Oddi be a positive inhibitor to the flow of gallbladder bile one 
would expect the vesicle to empty directly through the catheter, 
but such was not the case. As a last step in the surgical prepa- 
ration a small rubber T-tube was sutured into the duodenum 
near the ampulla as a means of introducing the test-meal di- 
rectly into this portion of the alimentary tract. Thus far, then, 
the preparation for subsequent observation has included the li- 
gation of the hepatic ducts for elimination of secretory pressure, 
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the severance of the proximal part of the common duct for re- 
moval of sphincteric inhibition, the insertion of the rubber 
catheter for connection with a pressure manometer, and the in- 
troduction into the duodenum of the rubber tube for the passage 
of the test-meal. 

With the rubber catheter sutured into the common duct, 
filled with water and connected to a pressure manometer, the 
animal was observed for a period of one hour. During this in- 
terval, no food was introduced into the duodenum, and bile did 
not appear either in the manometer or catheter, although the 
sphincteric control had been removed. Following this prelimi- 
nary hour, serving as a control period, 100 c.c. of rich cream and 
egg-yolk, together with 10 c.c. of gallbladder bile from another 
animal, was introduced through the rubber T-tube into the 
duodenum. A short time later an additional 150 c.c. of the test- 
meal was given, so that all told 250 c.c. of the mixture plus the 
bile was placed directly in the duodenum. After an interval, 
ranging from thirty minutes to one hour, water gradually rose in 
the manometer, followed by gallbladder bile. It was evident 
that the gallbladder was emptying and that it was emptying 
in response to stimuli incited by the food. The body cavity was 
open, although the viscera were undisturbed, and packed with 
warm gauze, so that abdominal pressure, if a factor at all, was 
minimized. The hitherto recognized factors were obviated by 
the surgical preparation and we must conclude that the gall- 
bladder was emptying by the contraction of its own intrinsic 
musculature. 

Very gradually the level of the bile in the manometer rose, 
thus indicating a gradual increase in the pressure within the 
gallbladder. The pressure reading appeared to fluctuate with 
respiration. At each inspiration inciting a rise in intra-abdominal 
pressure there was a corresponding rise in the level of the bile of 
the manometer, and a like decrease in level at every expiration. 
But entirely independent of this respiratory fluctuation was the 
larger range of fluctuation in the level, induced by the activity 
of the gallbladder itself. These larger fluctuations were variable 
in their extent and ranged from 20 to 40 mm. of bile at more or 
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less varying intervals, thus suggesting a variable frequency in 
the rate of contraction of the muscle tunic. These intervals be- 
tween successive contractions ranged from twenty to thirty 
seconds, the actual period of contraction being of only a few 
seconds’ duration. The maximal pressure of bile, usually at- 
tained from three to three and one-half hours after the introduc- 
tion of the food into the duodenum, was from 200 to 225 mm., 
varying among animals. This pressure was maintained for a 
considerable time and appeared to represent the maximal pres- 
sure within the gallbladder. If the bile within the manometer 
was now drained, the vesicle further emptied to a pressure not 
greater than 50 mm. of bile, thus indicating that the maximal 
pressure was reached and that the emptying process was con- 
cluded. 

At the conclusion of what appeared to be a satisfactory ex- 
periment the animals were anesthetized and a thorough explo- 
ration made to determine the completeness of the preliminary 
surgical procedures. Occasionally it was found that all of the 
hepatic ducts were not ligated, as would be entirely possible if 
the arrangement of these ducts was abnormal. All observations 
which were made on animals with such patent hepatic ducts were 
discarded, as of course hepatic bile and secretory pressure would 
vitiate the results. 

Under these experimental conditions, the gallbladder was 
never found completely empty, even as is generally true under 
normal conditions. Measuring the bile passed into the manc- 
meter during the experiment and adding this to the residual 
bile always gave a total equal to the possible capacity of the 
gallbladder. Usually 60 per cent. of the contents of the vesicle 
were expelled during the experiment; in other words, from a gall- 
bladder with a capacity of 11.5 c.c., 6.5 c.c. of bile was forced 
out experimentally, while 5 c.c. remained within the viscus. 

In general, it would appear that the results of our observa- 
tions on the gallbladders of dogs substantiate those on guinea- 
pigs and fishes. In view of the precautions taken and the surgical 
preparations made, we must conclude that: (1) Secretory press- 
ure of the liver is not in itself a major factor in emptying the 
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gallbladder; (2) abdominal pressure, while perhaps influencing 
the flow of bile in the biliary tract, is not a major factor in emp- 
tying the gallbladder; (3) tonicity of the sphincter at the duodenal 
end of the common duct does not in itself inhibit the flow of gall- 
bladder bile, and its relaxation does not cause the gallbladder to 
empty, and (4) the contracton of the muscular tunic of the gall- 
bladder is sufficient to expel the contained bile and such contrac- 
tion is probably the major factor in the emptying of the gall- 
bladder. 
SUMMARY 

Studies have been made on a large number of species of 
vertebrates with reference to the emptying of the gallbladder fol- 
lowing a diet rich in fats. The results confirm those of Boyden, 
namely, that the gallbladder does empty, and through the cystic 
duct. 

Earlier studies on the mechanism of the emptying process by 
students of gallbladder physiology have led to conclusions that 
the gallbladder empties either by the absorptive route or through 
the cystic duct. Those inclining toward the cystic-duct route 
believe the factors involved in the emptying process to be se- 
cretory pressure of the liver, regulatory action of the sphincter 
papillz, and changes in intra-abdominal pressure. 

The experimental work herein reported included observations 
on the emptying gallbladders of fishes, guinea-pigs, and dogs. 

Due to the absence of any pulmonary mechanism, fishes 
must be devoid of any very great changes in intra-abdominal 
pressure. Experimental animals, given a test-meal of 10 c.c. 
of egg-yolk and cream, empty their gallbladders within a period 
of from two to two and one-half hours. Control animals, given 
at the same time 10 c.c. of water, show at the end of the same in- 
terval a normal gallbladder well distended with bile. Sections 
of the emptied vesicle suggest an actual contraction of the mus- 
cularis as the factor involved in expelling the contents. 

Ether or urethan anesthesia inhibits the emptying of the 
gallbladder. Accordingly exposed biliary vesicles of guinea-pigs 
opened under novocain anesthesia were studied for long periods 
following the injection of the fat mixture into the duodenum. 
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Such studies show that gravity or intra-abdominal pressure are 
not necessary factors in emptying the gallbladders of these ani- 
mals. There are not waves of contraction, nor is the emptying 
accomplished by the contraction of the whole vesicle; rather 
there are localized areas which contract independently of each 
other, sometimes merging into each other in such a way as to 
present a variety of patterns as the vesicle changes in shape and 
size. 

Under novocain anesthesia and sterile technic, the response 
of the extrahepatic biliary tract of dogs to the test-meal was 
studied. Surgical preparations, preliminary to the major ex- 
periment, included the ligation of all hepatic ducts, the insertion 
of a catheter into the common duct, and the introduction of a 
T-tube into the duodenum. The catheter, filled with water, was 
connected to a pressure manometer. Under these conditions 
the animal was observed for one hour. Following this 250 c.c. 
of egg-yolk and cream was injected into the duodenum. Within 
an hour bile rose in the manometer, and the gallbladder emptied 
against an average pressure of 210 mm. of bile. 

On the basis of these studies on the emptying gallbladders of 
fishes, guinea-pigs, and dogs it is concluded that: (1) The gall- 
bladder empties through the cystic duct; (2) the gallbladder 
empties by the contraction of its own intrinsic musculature; (3) 
secretory pressure of the liver is not of any great significance in 
emptying the vesicle; (4) intra-abdominal pressure is not a major 
factor in emptying the vesicle, and (5) the sphincter of the com- 
mon duct is not an inhibitor to the flow of gallbladder bile; its 
relaxation does not admit of flow of bile except under pressure 
incited by the muscularis of the vesicle. 
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THE SURGICAL SIGNIFICANCE OF EXPERIMENTAL 
STUDIES CONCERNING THE SITES OF FORMATION 
OF BILE PIGMENT 


JessE L. BOLLMAN, CHARLES SHEARD, AND FRANK C. MANN 


JAUNDICE presents many problems of differential diagnosis 
and treatment that a more definite knowledge of the source of 
bile pigment would appear to clarify. The common clinical 
classifications of jaundice depend mainly on the causes of failure 
of the liver to excrete the bile pigment from the body and are 
only slightly concerned with the mechanism involved in the 
formation of this pigment. Obstructive jaundice is produced by 
any process which gives rise to occlusion of the bile ducts, and 
thus prevents the excretion of bile. Hepatic jaundice arises 
from the inability of the liver to excrete bile as a result of some 
toxic or infective agent which damages the liver cells. Hemo- 
lytic jaundice arises from the failure of the liver to excrete the 
excess bile pigment formed when there is an excessive destruction 
of blood. 

The advent of a quantitative method for the determination 
of bile pigment in the blood has given rise to a great advance 
in our knowledge of clinical jaundice. With this method ac- 
curate determinations of the intensity of jaundice are obtainable 
and the course of the various types of jaundice has been de- 
termined. Judd has shown that surgical intervention is contra- 
indicated in cases of increasing bilirubinemia even if the blood co- 
agulation has been controlled by injections of calcium chlorid, 
as advocated by Walters. 

The van den Bergh test for bilirubin in the blood is of great 
value in the clinical study of jaundice and has added much to 
the interpretation of this condition. In addition to its use in 
the quantitative determination of bilirubin in the blood, it is of 

1257 





1258 J. L. BOLLMAN, C. SHEARD, F. C. MANN 


value in the differential diagnosis of obstructive and non-ob- 
structive jaundice. In jaundice due to obstruction the van den 
Bergh reaction is “direct”; that is, the reaction takes place im- 
mediately after the addition of the reagent to the serum. In 
jaundice not due to obstruction the reaction, if any, is usually 
greatly delayed unless the serum has been previously treated 
with alcohol, chloroform, or some similar substance. These 
findings have led to the theory that bile pigment is altered as it 
is excreted by the liver cells and that obstructive jaundice is 
produced by reabsorption of this bile pigment. 

We have recently employed a very sensitive and accurate 
method for the determination of bilirubin in the blood in a series 
of studies of the mechanism and sites of formation of bile pig- 
ment. As a result of these studies new facts have come to light 
which appear to be of clinical importance, since they have greatly 
altered our conception of jaundice. 


THE SPECTROPHOTOMETRIC DETERMINATION OF BILIRUBIN 


The spectrophotometric determination of bilirubin’ is based 
on the optical determination of the amount of light specifically 
absorbed by solutions containing this substance. When light is 
passed through a solution of bile pigment the solution appears 
yellow because the light of a short wave-length (blue-violet) has 
been absorbed. The absorption of this definite part of the spec- 
trum is characteristic of bilirubin and therefore, may be used as 
a means of identifying this substance. The amount of light of 
this wave-length which is absorbed depends on the concentra- 
tion of the solution, being greater in the more concentrated so- 
lutions. 

The actual technic of the determination of bilirubin in the 
blood may be briefly outlined. A measured amount of serum or 
plasma from the blood to be tested is added to 2 or 4 parts of a 
mixture of alcohol and acetone (4 parts alcohol to 1 part acetone). 
This mixture is shaken and placed on ice for three hours to insure 
complete precipitation of the protein material. The mixture is 
then centrifuged and the clear supernatant liquid removed for 
examination with the spectrophotometer. This instrument con- 
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sists of a source of uniform light which sends two beams of light 
through two tubes, one containing the solution to be examined 
and the other water or the solute used in the preparation of the 
solution to be examined. The light from the standard tube 
passes a rotating sector which is essentially a shutter that can 
be opened or closed, thus regulating the percentage of light that 
is allowed to pass. Both beams of light then enter the spectro- 
meter; this may be set for any definite wave-length by means of 
a calibrated wheel which turns the spectrum-dispersing prism 
so that only the recorded wave-length of light is in line with the 
eyepiece of the examining telescope. Readings are obtained 
when the spectrometer is set for the desired wave-length. With, 
for example, a setting of 480 millimicrons, which is in the blue 
region of the spectrum, through the eye slit two small semi- 
circular colored areas will be seen in juxtaposition with the di- 
viding line horizontal. Both halves of the circle will have the 
same color (for example, blue) but not necessarily of the same 
brightness or intensity. The adjustment for equality or bright- 
ness or match is made by varying the size of the sector 
opening in the rotating sectors in front of the spectrometer. 
The percentage of the light which is allowed to pass by the sector 
is indicated on the calibrated wheel, by which these openings 
can be varied. The percentage of light passing through the 
standard solution is thus reduced until the same amount of light 
appears to be passing through both tubes. Then the percentage 
of light of the specific wave-length absorbed by the bilirubin so- 
lution is the difference between the reading and 100 per cent. 
The concentrations of bilirubin in solutions are proportional to 
the logarithms of the numbers representing the percentage of 
light of this wave-length specifically absorbed by the solutions. 

In order to get some idea of the sensitiveness of the spectro- 
photometric estimations as compared to the van den Bergh, a 
sample of bile was taken from the gallbladder of a normal dog 
and diluted to approximately 0.1 mg. of bilirubin for each 100 c.c. 
as determined by the van den Bergh method. This is approxi- 
mately the limit of accuracy of the van den Bergh method. By 
diluting the solution repeatedly with alcohol, it was possible to 
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determine quite accurately one-hundredth the smallest amount 
measurable by the van den Bergh method. On comparing the 
spectrophotometric determinations with known dilutions of bile, 
we noted that the quantities of bile pigment present in the normal 
dog’s blood varied from 0.04 to 0.015 mg. for each 100 c.c. 
Differences of 0.002 mg. for each 109 c.c. could be quite accurately 
determined. 


EXTRAHEPATIC BILIRUBIN, BILIRUBIN OF BILE, AND OBSTRUC- 
TIVE JAUNDICE 

We have previously described the pigment appearing in the 
blood and urine of dogs following total removal of the liver, and 
the accepted chemical tests which were applied indicated that 
this pigment was identical with the bilirubin of the bile. We 
determined the curve of light transmission of solutions prepared 
from the blood of normal dogs, those from which the liver had 
been removed from six to twenty-four hours before, and those 
with the common bile duct ligated just previously. The blood 
of normal dogs contains a small amount of yellow pigment which 
absorbs the same specific wave-lengths of light as the bilirubin 
from bile absorbs. Following total removal of the liver, the con- 
centration of this pigment in the blood gradually increases until 
about six hours after hepatectomy the usual chemical tests for 
bilirubin in the blood and urine become positive. Bilirubinemia 
developed in the animals with the liver removed at the same rate 
that it developed in the animals with the common bile duct 
ligated and the gallbladder extirpated. Furthermore, this pig- 
ment was identical with the bilirubin of bile, so it would appear 
that the bilirubin formed outside the liver is identical with the 
bilirubin of the bile, which latter is identical with the bilirubin 
appearing in the blood in cases of obstructive jaundice.” 


BILIRUBIN FORMATION IN THE SPLEEN 


Since bilirubin accumulated progressively in the body after 
the liver had been eliminated, it was clear that some tissue or 
organ other than the liver was pouring the pigment into the 
circulation. The first step in the attempt to locate the sites of 
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the formation of bilirubin was to determine whether there was 
any measurable difference in the bilirubin content of the arterial 
and venous blood of any organ or other large vascular area. 
The questionable value of an attempt to determine the action of an 
organ with regard to any specific substance by an estimation of the 
amount of the substance entering and leaving the organ has often 
been recognized. The change, if there was a change, in relation to 
the blood flow has usually been too slight to be measured by ex- 
isting methods. However, the spectrophotometer offered a very 
exact method of identification and determination of variations 
of minute amounts of bilirubin and made it feasible to determine 
more definitely the extrahepatic sites of bilirubin formation. 
The spectrophotometer yielded results far more conclusive than 
had been anticipated. It was found that the blood returning 
from the spleen in the splenic vein always contained a measur- 
ably greater amount of bilirubin than the blood of the splenic 
artery. This was easily determined by examining samples of 
blood obtained simultaneously from the splenic vein and splenic 
artery. This increased content of bile pigment was not due to 
fluid changes in the blood, as in control experiments no differ- 
ence could be detected in the bilirubin content of the blood of 
the renal veins and renal arteries. Likewise the blood of the 
mesenteric veins was found to have the same bilirubin content 
as the blood of the corresponding arteries. As these facts seem 
to demonstrate the actual addition of bile pigment to the blood 
as it passes through the spleen, the spleen must be considered a 
site of bilirubin formation. 


BILIRUBIN FORMATION IN THE BONE MARROW 


Since it had been shown that bilirubin accumulated in the 
blood of animals following the surgical removal of all the ab- 
dominal organs, it was clear that there must be an extra-ab- 
dominal site for the formation of bilirubin. Accordingly, the 
spectrophotometric method was applied to blood simultaneously 
withdrawn from all of the major veins of the body and the cor- 
responding arteries. The bilirubin contents of the blood from 
arterial sources were identical when the different specimens were 
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obtained at the same time, and only slight variations occurred 
when they were taken at different times unless some radical 
change had been produced in the condition of the animal. As 
has been indicated, the bilirubin content of the blood from the 
renal and mesenteric veins was identical with that of arterial 
blood. The blood of the splenic, femoral, axillary, jugular, and 
internal mammary veins had a greater bilirubin content than 
arterial blood. This showed that bilirubin was added to the 
blood in the spleen, limbs, thorax, and head. 

The venous blood which contained a greater amount of bili- 
rubin than arterial blood drained mainly four kinds of tissue: 
spleen, skin and fascia, muscle, and bone marrow. Since the 
spleen has a separate circulation, it was a simple matter to ob- 
tain blood from that organ alone. It was not easy, however, to 
determine what tissue or tissues were responsible for the bili- 
rubin in the systemic veins. That the bone marrow was re- 
sponsible for the addition of bilirubin to the systemic circulation 
was determined in two different ways. When the bone was re- 
moved from the hind limb and the circulation maintained to the 
muscle, skin and fascia, the difference which had previously ex- 
isted in the bilirubin content of the venous and arterial blood of 
the limb was no longer noted. When the muscle and skin were 
removed, the blood flow to the bone remaining intact, the bili- 
rubin content of the venous blood from the bone marrow was 
considerably greater than that of the arterial blood and also 
greater than that of the venous blood returning from the entire 
limb. Venous blood obtained directly from the muscle and skin 
had the same concentration of bilirubin as arterial blood. It is 
thus evident that bilirubin is added to the blood in the bone 
marrow and that little if any bilirubin is formed in any of the 
other tissues of the extremities. 


BILIRUBIN FORMATION IN THE LIVER 


The demonstration of the formation of bilirubin in the spleen 
and bone marrow and the demonstration of the probable lack of 
its formation in the kidney, intestine, muscle, skin and fascia 
did not include the liver as a possible source of this pigment. 
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The liver offered several difficulties in the application of the 
methods used to demonstrate the other sites of bilirubin forma- 
tion. The liver not only has a double blood supply, one of which 
has bilirubin added to it by the spleen, but as the sole site for 
the normal excretion of bilirubin, it is constantly, though not at 
a uniform rate, taking bilirubin from the general blood stream. 
Furthermore, the venous blood of the liver is drained by several 
vessels into the vena cava where it is quickly mixed with blood 
coming from the lower extremities. These various difficulties 
were overcome by the following technic which essentially con- 
sisted in: (1) Making the concentration of bilirubin in the two 
sources of blood supply to the liver the same by removal of the 
spleen; (2) preventing the excretion of bilirubin from the liver 
by ligation of the common bile duct and removal of the gall- 
bladder; (3) obtaining the blood leaving the liver free from dilu- 
tion with the other blood by occluding the vena cava temporarily 
just caudal to the entrance of the hepatic veins. 

The results of the experiments were quite surprising, par- 
ticularly with respect to the rate of increase of bilirubin in the 
blood after removal of the gallbladder and obstruction of the 
common bile duct. There was a measurable increase in the bili- 
rubin content of the blood within fifteen minutes after obstruc- 
tion of the duct. In most animals the amount of bile pigment in 
the blood almost doubled within thirty minutes. The bilirubin 
content of the blood continued to increase at a uniform rate for 
several hours after ligation of the common bile duct and extirpa- 
tion of the gallbladder. As the bilirubin content of the arterial 
and venous blood samples from all parts of the body was increas- 
ing, it was obvious that the pigment was being added to the blood 
as it passed through the sites where it was formed. If more bile 
pigment were found in the blood returning from the liver than 
in the blood going to the liver under these conditions, it would 
indicate that this organ was a site of bilirubin formation. Spec- 
trophotometric examination of blood simultaneously withdrawn 
from the hepatic artery and portal vein after removal of the spleen 
showed that the bilirubin content of both blood supplies going 
to the liver was the same. As blood simultaneously withdrawn 
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from the hepatic veins in the manner described was found to have 
a greater bilirubin content after suitable control experiments had 
been performed, it can be definitely stated that bile pigmert is 
formed in the liver.® 


BILIRUBIN FORMATION FROM HEMOGLOBIN 


Although the proof that bilirubin is made from hemoglobin 
is quite conclusive, we thought it advisable to verify this point 
with reference to the individual sites of bilirubin formation. 
By injecting laked blood into the splenic artery we produced a 
definite increase in the bilirubin content of the blood coming 
from the spleen. The increase appeared to be fairly rapid since 
the additional] bilirubin began to appear about fifteen minutes 
after injection, although the maximal increase usually occurred 
about two hours after injection. The injection of hemoglobin 
into the artery leading to an isolated bone produced essentially 
the same results. The results of similar experiments on muscle 
were entirely negative, and we were unable to apply this method 
to the liver. The injection of hemoglobin into the general cir- 
culation of normal animals produced a slight rise in the bili- 
rubin content of the blood. After ligation of the common bile 
duct and extirpation of the gallbladder, the injection of laked 
blood produced a very marked increase in the rate of accumula- 
tion of bilirubin in the blood. It was also noted that hematin ap- 
peared in the blood shortly after the injection of hemoglobin and 
that the hematin disappeared as the additional bilirubin ap- 
peared. It seems quite evident that hemoglobin is converted 
into bilirubin in the usual sites of bilirubin formation and that 
hematin appears as an intermediary product in the formation 
of bile pigment. 


THE:RELATIVE IMPORTANCE OF LIVER, SPLEEN, AND BONE MAR- 
ROW IN THE FORMATION OF BILE PIGMENT 
Although we had determined that bilirubin was made in the 
liver, spleen, and bone marrow, we could not take an exact 
evaluation of the relative amounts of bilirubin formed at each 
of these three sites. It appeared, however, that the amount of 
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bilirubin added to the blood by the liver and spleen was small in 
comparison to that added by the bone marrow. In this study 
we have modified our procedures so that the effect of removal 
of the liver and spleen could be determined with respect to the 
total bilirubin formed in the entire body.* 

Aseptic operative technic was employed and the animals were 
kept under ether anesthesia during the course of these experi- 
ments. The gallbladder was removed and the common bile 
duct ligated, then one femoral artery was exposed and a specimen 
of blood obtained from it. Specimens of blood were subse- 
quently obtained from the femoral artery at intervals of thirty 
minutes. The bilirubin content of the blood was determined by 
the spectrophotometric method. After the determination of the 
rate of increase in the bilirubin content of the blood we deter- 
mined the influence of the removal of various abdominal vis- 
cera on the rate of the formation of bilirubin. Splenectomy, 
hepatectomy, or removal of all the intra-abdominal organs was 
performed and specimens of blood subsequently withdrawn to 
determine the effect of each procedure on the rate at which bili- 
rubin was being added to the blood. Also various control ex- 
periments were carried out in which other operations were per- 
formed under similar circumstances. In other animals the rate 
of formation of bilirubin after the intravenous injection of laked 
blood was investigated, and the effect of splenectomy, hepatec- 
tomy, or removal of all the abdominal organs on this rate was 
determined after ligation of the common bile duct and extirpa- 
tion of the gallbladder. 

It was found that the bilirubin content of the blood began to 
increase within a few minutes after ligation of the common bile 
duct and extirpation of the gallbladder. This increase proceeded 
in a regular manner, and for several hours after operations the 
same amount of bile pigment was added to the blood every 
hour. Control experiments demonstrated that the manipulation 
necessary in these experiments was without appreciable effect 
on the rate of developing bilirubinemia. Splenectomy, performed 
after ligation of the common bile duct and extirpation of the 


gallbladder, was without effect on the rate at which bilirubin was 
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being added to the blood. Removal of the liver was also without 
appreciable effect, since the increment remained constant for 
more than two hours afterward. Even the removal of all the 
abdominal organs did not suffice to alter the rate of formation 
of bilirubin during more than two hours of observation after 
operation. 

The injection of definite amounts of laked blood into animals 
subsequent to ligation of the common bile duct and extirpation 
of the gallbladder definitely accelerated the rate at which bili- 
rubin was being added to the blood. Subsequent splenectomy, 
hepatectomy, or removal of all the abdominal organs was with- 
out appreciable effect on this greatly accelerated rate of forma- 
tion of bilirubin. 

The results of these experiments definitely indicate the site 
where most of the bilirubin is made in the normal dog. There is 
no question that all but a very small amount of bilirubin is made 
outside of the abdominal cavity. Since the bone marrow is the 
only tissue in the remaining portion of the body in which it has 
been definitely proved that bilirubin is made, and since it is the 
only tissue outside the abdominal cavity which would appear to 
have the capacity to form large amounts of bile pigment, we are 
forced to conclude that most of the bilirubin is made in the bone 
marrow. While bilirubin is made in both the spleen and liver, 
the amount is insignificant as compared with that made in the 
bone marrow. More bilirubin appears to be formed in the spleen 
than in the liver. 

The injection of hemoglobin did not alter the results as re- 
gards the effect of removal of the spleen and liver, but only in- 
creased the rate at which the bilirubin accumulated in the blood. 
This finding is of importance in that it demonstrates that the 
capacity of extra-abdominal tissues to form bilirubin from in- 
jected hemoglobin is much greater than the capacity of the entire 
animal under normal conditions. Since this great increase in the 
rate of formation of bilirubin is produced by the injection of 
laked red blood cells and may occur after removal of the liver, 
it would appear that a true hematogenous jaundice might be 
accounted for in this manner. However, it has not been demon- 
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strated that bilirubin is actually formed in the blood stream, al- 
though our work would seem to indicate that the major portion 
of it is made in the bone marrow. 


DISCUSSION 


The experimental work which we have outlined has been re- 
stricted to the source and sites of the formation of bile pigment, 
and the discussion will be limited to the interpretation of this 
phase of jaundice. It should be borne in mind that bile contains 
many other substances and that most of the problems of jaundice 
are concerned with these other substances also. Bile salts are 
an important constituent of the bile and play an important rdéle 
in obstructive jaundice. Exact quantitative methods for the 
determination of bile salts in the blood are not available, and our 
understanding of the metabolism of these substances awaits the 
development of such methods. However, the present evidence 
would indicate that bile salts are a true secretion of the liver, in 
that they are actually formed in the liver and perform a definite 
function after reaching the intestine. Cholesterol also is con- 
tained in the bile, and appears in the blood in increased amounts 
during obstructive jaundice. This substance has a very general 
distribution throughout the body and no adequate explanation 
can be given for its greater concentration in the bile. Other 
substances, such as the alkaline salts of the bile, should also be 
considered as a secretion of the liver since they are utilized in 
neutralizing the acidity of the chyme. Certainly a part of the 
constituents of the bile must be regarded as a true secretion of 
the liver, some of them being formed in the liver and performing 
a definite function when they reach the intestine. 

Bile pigment, however, appears to be in a different category 
since it is a waste product formed during the destruction of red 
blood cells and since most of the bilirubin is made outside the 
liver, and again, since it seems to have no function after reaching 
the intestine. The retention of bile pigment in the blood and 
tissues in jaundice is similar to the retention of urea in uremia, 
and the factors which produce urea retention in urinary dis- 
turbances seem to have their analogue in bile pigment retention 
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in biliary diseases. The production of hydronephrosis by any 
urinary obstruction has its counterpart in the production of 
hydrohepatosis by biliary obstruction. The distention of the 
ureter, pelvis of the kidney, and renal tubules is of greater 
degree than the distention of the extrahepatic and intrahepatic 
bile ducts since the secretory pressure of the kidney is so much 
greater that greater pressure is added to the fluid in the distended 
tubules. For the same reason the destruction of hepatic tissue is 
less than the destruction of renal tissue, but the retention of bile 
pigment is produced in the same manner as the retention of urea. 

Ascending infections of the kidney producing pyelitis and 
pyelonephritis give rise to urea retention in the body. In the 
same way infections of the biliary tract produce cholangitis and 
usually retention of bile pigment in the body. The exact mech- 
anism of this retention is not completely understood, but it would 
appear that, like the kidney, the liver is prevented from excret- 
ing bile pigment partly because of mechanical obstruction of the 
biliary ducts and partly because of toxic damage to the ex- 
creting cells. Either of these factors may be responsible for 
biliary retention, but in most cases of cholangitis it would appear 
that the latter is the predominating factor. 

Urinary retention due to acute or chronic nephritis is not 
unlike the biliary retention due to acute or chronic hepatitis. 
The nephrosis of poisoning by bichlorid of mercury and like 
conditions appear quite similar to the toxic destruction of the 
liver by chloroform, phosphorus, and similar poisons. The 
effect of acute yellow atrophy of the liver in the production of 
jaundice may also be compared to many cases of acute nephritis 
with the resulting uremia. The more chronic types of nephritis 
may be compared to chronic hepatitis. Interstitial nephritis 
has many features in common with the cirrhosis of Laennec. 
Particularly striking is the fact that the urea retention of inter- 
stitial nephritis does not occur until late in the disease just as 
jaundice is a late symptom in cirrhosis of the liver. The reten- 
tion of bile pigment in the body may be produced by damage to 
the hepatic cells by toxic or infective processes, either of an 
acute or chronic nature. 
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Hemolytic jaundice appears to be due to an excessive forma- 
tion of bile pigment as the result of increased destruction of 
red blood cells. Quite similar to this is the increased urea 
content of the blood in cases of obstruction of the upper intes- 
tinal tract or fistula in which there is an increased formation of 
urea and the excretion of urea is maintained within normal limits. 
Another factor which may possibly play a part in some cases of 
biliary or urinary retention is some change in the physicochem- 
ical properties of the blood which might enable the blood to 
hold bile pigment or urea and thus prevent the liver or kidney 
from excreting them. While we know of no case in which this 
hypothesis has been proved, there are examples of jaundice and 
of urea retention in which this explanation seems to be neces- 
sary. It should also be added that the relationship between 
the possible causes of jaundice is such that the presence of one 
predisposes to the presence of others, so that in most cases of 
jaundice more than one factor is involved. 
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HIRSCHSPRUNG’S DISEASE 


WALTER E. SISTRUNK 


A MAN, aged twenty-five, was recently admitted to the Mayo 
Clinic with intestinal obstruction due to Hirschsprung’s disease. 
Since infancy he had suffered from marked constipation which 
was relieved only by severe catharsis and enemas. During the 
last year he had had partial intestinal obstruction several times, 
and in June, 1924, during one attack, he thought the vomitus 
was fecal. This condition was finally relieved by severe cath- 
arsis and by breaking up the fecal impaction through the rectum. 
Roentgenograms taken at this time revealed enormous dis- 
tention of the colon and a large ball of fecal material in the 
upper rectum. Five days before admission the bowel became 
practically obstructed, and during this time there had been 
severe cramps with vomiting. 

The patient’s condition was diagnosed acute obstruction, 
apparently due to a ball of fecal material, about 9 cm. in diam- 
eter, impacted in the upper rectum and lower sigmoid. ‘There 
was marked abdominal distention. Sharp peristaltic waves 
could be brought on by tapping or palpating the abdomen. The 
temperature and pulse were normal. 

On account of the risk attending an abdominal operation, it 
was thought best to attempt to relieve the obstruction by 
breaking up the fecal mass in the upper rectum. Accordingly, 
the sphincter ani was injected with novocain. The ball in the 
rectum was just within reach of a finger forcibly introduced, 
but so firm in consistency that it could scarcely be broken. A 
small amount of feces was removed and the patient was able 
to expel some gas. Since this afforded only temporary relief 
the patient was anesthetized with ethylene gas a few hours 
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later, and the rectal sphincter thoroughly dilated. After about 
an hour’s manipulation the mass was completely broken and 
this with a large amount of semisolid feces was evacuated. The 
rectum and sigmoid were then irrigated with large quantities 
of water which was returned with fecal material. Two weeks 
were spent in cleaning out the distended colon with copious 
enemas. During this time the patient was kept on a restricted 
diet, composed largely of soup, fruit juice, and sugar. When 
the bowel seemed quite empty an exploratory operation was 
performed. The condition of the colon was typical of that ac- 
companying Hirschsprung’s disease. The bowel was dilated to 
probably three or four times normal, and its walls were thick- 
ened, hypertrophied, and white. The dilatation began abruptly 
at the rectosigmoid and extended upward throughout the colon. 

A low ileosigmoidostomy was performed and the colon ex- 
cluded from the alimentary canal without resecting it. After 
the mesentery of the lower sigmoid and ileum had been sutured 
together, an anastomosis was made, with chromic catgut sutures, 
between the ileum at a point about 16 cm. above the ileocecal 
valve and the sigmoid at a point about 9 cm. above the recto- 
sigmoid. The ileum was then cut across at a point between the 
ileocecal valve and the site of anastomosis with the sigmoid, and 
each of its ends was closed. The sigmoid was also cut across at a 
point just proximal to the anastomosis and the end nearest the 
anastomosis closed. The proximal end of the sigmoid was 
brought out through the upper end of the abdominal incision. 
In this way the colon was completely excluded from the alimen- 
tary canal without being excised and thus is draining itself 
through the permanent fecal fistula. It can be removed later if 
it seems advisable. 

For five days after the operation the patient was given only 
subcutaneous physiologic sodium chlorid solution in amounts 
varying from 1800 to 2500 c.c. a day. During the first forty- 
eight hours he was given § grain of morphin every four hours, 
and for the next two days 4 grain of codein every three hours. 
All fluids and food by mouth were withheld jor five days, after 
which water was given by mouth for twenty-four hours and 
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tea, ginger ale, and orange juice were allowed. The following 
day broth was added, and the next day milk, junket, gelatin, 
and custards. The diet was gradually increased during the 
next two weeks. The bowels have acted well since the opera- 
tion and the patient obtains two or three loose movements 
each day. His general condition has greatly improved and he 
maintains that he feels better than he ever did. 

Hirschsprung’s disease (dilatation of the colon) is usually 
congenital. If children are born with this disease it is difficult 
to obtain satisfactory bowel movements, and from birth there 
is usually abdominal distention which is not relieved by ordinary 
purgatives and enemas. Unless a great effort is made to obtain 
satisfactory bowel movements, the distention gradually increases 
and the abdomen becomes much larger than normal. 

The cause of the disease is not known. ‘The condition re- 
vealed at operation and necropsy is usually typical. In the 
early cases the disease is usually limited to the descending colon. 
The dilatation begins abruptly at the rectosigmoid and extends 
upward for a variable distance through the colon. The dilata- 
tion varies with the severity of the constipation; in some instances 
the bowel is from three to five or six times its normal size. The 
bowel walls are tremendously thickened and hypertrophied. 
The serous coat is whitish and abnormal in appearance. As 
persons affected grow older, and especially if they are careless 
in their efforts to obtain satisfactory bowel movements, the 
disease extends upward until the entire colon is involved. If 
determined efforts are made to obtain satisfactory movements 
through diet, paraffin oil, and similar agents, by mouth, and by 
olive oil enemas, obstruction may be avoided and the child 
may develop normally, but without such efforts death may 
occur before adult age is reached. Patients who are care- 
fully treated seem to develop an immunity to the toxic material 
which is absorbed from the colon: I have seen such patients 
who have failed to have a satisfactory bowel movement for as 
long as two months. The bowel contents tend to accumulate 
in a ball, sometimes about 10 cm. in diameter, in the region of 
the rectosigmoid, which may produce acute obstruction. 
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Abdominal operations for the relief of obstruction in cases 
of Hirschsprung’s disease are performed with great risk, and 
should be avoided until repeated efforts to break up the fecal 
impaction have failed. As such patients are accustomed to 
long periods without bowel movements, and as low obstruction 
is slow in producing dangerous constitutional symptoms, there 
is no great risk in spending considerable time, if necessary, in 
efforts to break up the impacted feces through the rectum. 

The treatment of the condition may be divided into medical 
and surgical. In the case of infants and young children, mothers 
should be carefully instructed with regard to the diet and the 
use of olive-oil and soapsuds enemas, mineral oil, and so forth, 
and should be cautioned as to the importance of daily evacua- 
tions from the bowel. If such efforts fail it is customary in the 
Mayo Clinic to perform appendicostomy or cecostomy for the 
purpose of washing out the accumulated feces. 

For patients aged eight or ten years, who are having much 
difficulty in obtaining satisfactory bowel movements, or if 
such efforts require much time, it is usually advisable to operate. 
Before operation a number of days should be spent, if necessary, 
in emptying the colon and thus allowing any edema which may 
be present to disappear. In children of this age the dilatation 
and hypertrophy are usually limited largely to the sigmoid loop, 
which is very redundant and attached by a long mesentery. 
If it is possible to lift the diseased bowel out of the abdomen, 
I often perform a’ resection of the Mikulicz type. The per- 
itoneum around the rectosigmoid is loosened and the recto- 
sigmoid is drawn upward toward the abdominal incision as far 
as possible in order that the rectosigmoid sphincter may be cut 
when the clamps are applied later. The two limbs of bowel are 
sutured together and the large loop of diseased bowel, often 
2 or 3 feet in length, is lifted out of the abdomen and the abdom- 
inal incision closed around it. The loop rests on rubber tissue 
and is covered with vaselin gauze. Subcutaneous injections of 
physiologic sodium chlorid solution are given for several days 
but nothing is allowed by mouth, for fear of causing distention 
from gas. After this interval the bowel may be punctured and 
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fluids given by mouth. About twelve days after the first opera- 
tion an anesthetic is again administered and the loop of bowel 
is cut off. Large vessels in the mesentery are encountered which 
need to be ligated. Later a clamp is applied deeply enough to 
cut the rectosigmoid apparatus, as is done in the ordinary 
Mikulicz operation for resection of the sigmoid. It has been 
shown that there is a very definite sphincter apparatus at the 
rectosigmoid and if this is cut, the contents of the bowel pass 
through this portion of the intestine with ease. The colonic 
stoma is closed later. 

In adults with Hirschsprung’s disease the entire colon is 
often affected. In such cases an operation of the type described 
here probably offers the best chance; that is, low ileosigmoi- 
dostomy with exclusion of the colon from the alimentary canal. 
The disadvantage of this operation is that it leaves a colonic 
fistula which discharges mucus although no feces. Later, if 
the patient wishes, the colon may be resected; this may be done 
much more safely at a second operation than at the primary 
operation for ileosigmoidostomy. 








RETROTRACHEAL GOITER 


JOHN DEJ. PEMBERTON 


Unilateral enlargement of the thyroid gland with a huge retrotracheal 
projection simulating bilateral goiter.—A married woman, aged fifty-two, had 
first noticed that she had a goiter when she was seventeen. The growth had 
apparently been gradual and was without symptoms, save for an occasional 
spell of dysphagia, and an attack of nervousness associated with tachycardia 
and loss of weight eighteen years previously, for which she was confined in a 
sanatorium. She recovered in four or five months. Eleven years before her 
examination partial thyroidectomy had been performed on account of a large 
substernal (left) goiter, the left lobe being extirpated and the right resected. 
The tissue removed weighed 230 gm. and was diagnosed multiple colloid 
adenomas. The immediate convalescence was satisfactory, but prolonged 
drainage (one year) from the wound followed, at first serous, and later puru- 
lent. During this period it was necessary to open the wound several times in 
order to facilitate drainage. The wound finally healed. Shortly after the op- 
eration the patient noted a slight enlargement of the right lobe and this 
gradually increased more rapidly during the last year. The only symptom had 
been a sense of constriction about the neck. 

On examination, in April, 1924, the patient’s general condition was very 
good. The neck showed an irregular nodular enlargement on both sides of the 
trachea; the size of the growth on the right was estimated to be about 7 by 
10 by 4 cm., and that on the left 2 by 2 by 3cm. As the tumor was adherent 
to the overlying skin, its movement on swallowing was limited. Although the 
circumference of the neck was increased, it did not appear to bulge anteriorly 
as much as one would expect from the size of the goiter. There was no ten- 
dency for the goiter to project anterior to the trachea, but rather to push the 
trachea forward so that at the suprasternal notch it appeared jammed against 
the manubrium. The anterior border of the cervical portion of the trachea was 
covered only by the thickness of the skin, permitting the rings to be easily 
palpated. The basal metabolic rate on two estimations was —5 and —8, 
respectively. The roentgenologic examination of the chest showed a substernal 
goiter, Grade 2. The clinical diagnosis was recurrent colloid adenomatous 
goiter not associated with hyperthyroidism. 

A transverse incision was made in the scar of the previous incision. 
Considerable scar tissue was encountered between the skin and the muscles 
and between the thyroid gland and the overlying muscles on the right side. 
The muscles on the right side were severed, and the right lobe, estimated to 
be between twelve and fifteen times normal size, was first freed from its lateral 
attachments and partially dislocated. The superior pole was then divided 
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and the lobe resected in the usual manner from within out. After the lobe had 
been partially freed from the trachea a large substernal projection, from 8 to 10 
cm. in diameter, was readily pulled up and removed with the larger cervical 
portion of the lobe, only a thin layer of glandular tissue being preserved along 
the side of the trachea. After all the bleeding points had been tied off the pre- 
served remnant of gland was inspected, and adenomatous tissue was discovered 
arising from the posterior mesial border of the lobe, and projecting behind the 
trachea and esophagus. It was not adherent to the surrounding structure 
and the exploring finger could readily pass along its side. This tissue was 
traced as a narrow constricted portion behind the trachea and as a larger 
bulging mass on the left of the trachea. Before removal of the projection was 


Recurrent laryngeal nerve 


Fig. 410.—-Cross-section of a goiter involving the right lobe with a huge 
mass of thyroid tissue projecting behind the trachea and forming a tumor on 
the left side, from which the lobe had been previously removed. 


attempted a catgut ligature was placed around the inferior thyroid artery. 
By traction on its pedicle, the entire mass, about 7 by 4 by 3 cm., was pulled 
behind the trachea and brought into the wound on the right of the trachea. 
It was then removed at its pedicle.. With removal of the mass the swelling on 
the left side of the neck entirely disappeared. As it was obvious that no glandu- 
lar tissue remained on the left side, the tie around the right inferior thyroid 
artery was cut so as to reéstablish the blood supply to the remnant of the gland 
on that side. The wound was closed in the usual manner. The pathologic 
report was multiple hemorrhagic degenerating fibrous, calcareous, colloid, and 
fetal adenomas, weighing 280 gm. The patient’s convalescence was unevent- 
ful (Fig. 410). 
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DISCUSSION 


Complete retrotracheal transposition of a large mass of 
adenomatous tissue is of considerable interest, chiefly because it 
occurs so seldom. I have never seen a similar case reported. 
Although another such case is not likely to be met with in many 
thousand operations, it deserves attention because it represents 
in an exaggerated degree a condition not infrequently found in 
the course of operations for goiter. Retrotracheal and retro- 
laryngeal projections of thyroid tissue arise usually near the 
posteromesial border of a lateral lobe of the gland and pass 
mesially in this plane between the provertebral layer of the 
cervical fascia and the esophagus. They are found at one of 
three levels, high and behind the larynx, intermediate and behind 
the cervical portion of the trachea, or low, and behind the 
retrosternal portion of the trachea. Those in the last group 
are usually classified as substernal or intrathoracic goiters and 
are not discussed here. The most common site of retrotracheal 
goiter is near the point of entrance of the inferior thyroid artery 
into the gland, usually at the juncture of the middle and lower 
thirds. As a rule they occur singly as small nub-like protuber- 
ances or as larger finger-like or tongue-like projections across 
the median line of the neck. Except in instances of recurrent 
goiter, retrotracheal goiter occurs as a part of the diffuse en- 
largement of the thyroid, most often in the colloid adenomatous 
goiter (especially the proliferating type), not infrequently in 
the large hyperplastic exophthalmic goiter, and occasionally in 
other types of goiter. 

The factor that influences the growth of retrotracheal goiter 
is similar to that which determines the growth of substernal 
goiter; that is, the line of growth is in the direction of least 
resistance. In the primary enlargement of the gland the direc- 
tion of greatest bulging will be anteriorly and laterally, as here 
the muscles covering the gland offer little resistance. However, 
after the development of a large colloid adenomatous goiter, 
these muscles become taut and unyielding, and if subsequently 
that part of the gland near the inferior pole or near the entrance 
of the inferior thyroid artery is stimulated to grow, the line of 
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least resistance obviously will be down behind the sternum in 
the one instance, and along the fascial plane behind the trachea 
in the other. The frequency with which retrotracheal and sub- 
sternal goiters are encountered in secondary operations for 
recurrent goiter can be explained in part by the fact that the 
tissues anteriorly and laterally are unyielding because of the 
presence of scar tissue, and therefore the extension of the growth 
is downward or behind the trachea. The case here reported is 
a notable example in which the scar tissue was unusually exces- 
sive and unyielding, owing to the prolonged drainage that fol- 
lowed the first operation. However, I am convinced that in 
many cases of so-called recurrent goiter these projections do 
not develop subsequent to the operation but, being concealed, 
they are overlooked by the surgeon who fails to dislocate com- 
pletely the lateral lobe of the gland and to inspect the posterior 
part of the lobe. 

Retrotracheal goiter may not cause symptoms, but often 
there is pressure on the esophagus and trachea which is mani- 
fested by a sense of tightness or constriction in the neck, or by 
dysphagia or actual choking. The trachea is usually displaced 
anteriorly. The preoperative diagnosis may be difficult or 
impossible, especially when the condition is associated with 
diffuse enlargement of the thyroid gland. If it is possible to 
detect that the trachea is pushed forward, retrotracheal goiter 
should be suspected. Not infrequently a patient who has been 
operated on for goiter presents himself with definite evidence of 
recurrent hyperthyroidism. Owing to the presence of scar 
tissue it is impossible to feel any thyroid tissue, and one may be 
in doubt as to the advisability of-exploring the thyroid gland. 
On careful palpation it may be possible to note the anterior 
displacement of the trachea, which should suggest the presence 
of retrotracheal thyroid tissue. 

Because of the intimate relation of the retrotracheal goiter, 
the branches of the inferior thyroid artery and the inferior 
laryngeal nerve, the chances of injuring the nerve in the removal 
of the goiter are very great unless special precautions are ob- 
served. The method of removing retrotracheal projections that 
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I have used has proved safe in this respect. The lobe of the 
gland is resected in the usual manner, the posteromesial portion 
including the retrotracheal projection being preserved. ‘The 
severed vessels are all tied, so that the operative field is dry and 
unobstructed by the presence of a large number of forceps. The 
inferior thyroid artery is isolated and a ligature passed around 
it at a point proximal to its entrance into the gland. With the 
blood supply controlled, the retrotracheal portion is pulled back 
into the operative field and carefully removed without an attempt 
to clamp any of the branches of the inferior thyroid artery. 
By not clamping bleeding vessels one avoids the most common 
manner of injuring the nerve. 
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SURGICAL LESIONS OF THE HIP-JOINT 


MELVIN S. HENDERSON 


ANATOMIC DESCRIPTION 


THE hip-joint is of the true ball-and-socket type and de- 
pends for its strength chiefly on this construction. The inherent 
stability of this joint is so great that fracture and epiphyseal 
separation are more common than dislocation. The ligaments 
act as a check on excessive movements, the strongest and most 
important of these being the iliofemoral which checks hyper- 
extension. The joint is deeply placed and protected, and, 
further, reénforced by a set of powerful muscles. The femoral 
vessels and anterior crural nerve are superficially placed anteri- 
orly in Scarpa’s triangle, but they course medially and distally 
away from the hip-joint. The sciatic nerve is posterior and, as 
it makes its exit from the sacrosciatic foramen, lies considerably 
on the medial side of the portion of the capsule that is accessible 
by incision, although it is occasionally damaged by excessive 
and rough manipulative procedures. These conditions are 
fortunate as there is thus a large area that may be readily 
invaded as an approach to the hip-joint without fear of encount- 
ering important structures. Exposure of the hip-joint is not 
easy, however, owing to the heavy musculature about it, and 
if a patient with a lesion of the hip-joint is fleshy, the very depth 
of the wound is an added hindrance. Once the capsule is thor- 
oughly opened, when using an anterior approach by flexing the 
thigh and knee and rotating the leg outward, one may dislocate 
the head from the socket and be able to inspect the joint cavity 
reasonably well. 


INCISIONS TO APPROACH THE JOINT 


The hip-joint may be entered anteriorly (really antero- 


laterally), laterally, or posteriorly. The ordinary straight, 
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so-called anterior, incision starts just distal to, and a little to 
the mesial side of, the anterior superior spine and continues 
distally in a straight line for from 7.5 to 10cm. The dissection 
is carried down between the sartorius and tensor fascie femoris 
muscles, the former being retracted mesially and the latter 
laterally. The rectus femoris, as it springs from the anterior 
inferior spine, may be retracted mesially, or removed from its 
origin and retracted mesially. The anterior capsule is then 
exposed. This technic may be modified in various ways, as, 
for example, by starting the incision more proximally, the sar- 
torius and tensor fascize may be stripped from their origin. 
Better exposure is obtained by this method. The combination 
by Smith-Petersen of this technic with the old Larghi incision, 
in which the gluteal muscles were stripped from the iliac crest 
and the wall of the ilium, gives the best approach to the hip- 
joint. This is justly called the Smith-Petersen incision. For 
the purpose of lessening the danger of contamination, I make the 
skin incision long and elliptical, extending it from about midway 
between the anterior superior spine and the posterior superior 
spine with the base proximally, sweeping distally and posteriorly 
to the trochanter, and then coming anteriorly 5 or 7.5 cm. below 
the trochanter. The skin flap is reflected anteriorly on to the ab- 
domen. This reflection of the skin flap not only prevents the 
danger of contamination from the groin, but also permits the 
skin to be more readily sewed together than the skin just distal 
to the anterior superior spine. The rest of the dissection, how- 
ever, I carry out as advised by Smith-Petersen. The lateral 
incision, popularized by Murphy, wherein the trochanter with 
its attached muscles is lifted proximally, is suitable for certain 
purposes, but does not give the freedom of action obtained by 
the Smith-Petersen exposure. For a posterior approach the 
classical Kocher incision is the best. 


REPORT OF CASES 


Case I. Congenital dislocation of the hip; shelf operation.—This patient 
was first brought to the Clinic in 1916 when she was two years old. July 8th 
the hip was manipulated and, according to all signs and Roentgen-ray find- 
ings, it was reduced. The casts were changed at intervals and the patient 
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was dismissed as cured June 11, 1917. It was advised that she be brought 
back for observation in six months or a year, but she did not return 
until March 31, 1926, when she was twelve years old. A year previous 
to the second visit she began to have a dull, aching pain in the left hip. A 
roentgenogram showed that the hip had slipped out, that there was a marked 
degree of coxa valga, and apparently total obliteration of the acetabulum (Fig. 
411). April 5th the patient was put to bed with fixed skeletal traction applied 
to the condyles of the femur by the aid of ice-tongs, but very little length was 
gained. Accordingly, a Smith-Petersen anterior incision was made, the head 


Fig. 411 (Case I).—Hip dislocated, showing coxa valga and obliteration of 
socket. 


of the bone located, and the capsule opened. A large piece of bone was re- 
flected distally from the wall of the ilium so as to form a good-sized ledge of 
bone over the head of the femur. The procedure was similar to that advised 
by Ellis Jones for paralytic dislocations. This ledge or shelf was held in po- 
sition by the wedging of small pieces of bone at the angle of deflexion. 


Attempt at reduction when the patient was only two years 
old had been a failure. It has generally been accepted by those 
of large experience that the best age for reduction is at about 
three years. Against this it has been argued that the earlier 
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the head is placed in the acetabulum the more prompt will be 
the physiologic response and the deepening of the acetabulum. 
This is true and, if the child is broken of the diaper habit, no 
harm can come of the attempt, but the patient should be closely 
observed. The necessity for the close check-up following reduc- 
tion is shown by this case. The obliteration of the acetabulum 
was quite evident (Fig. 412); therefore, the problem in this case 





Fig. 412.—Same case as in Fig. 411, showing ledge of bone above head. 


was to furnish stability so that the head of the femur would not 
slip farther up on the ilium and the shortening be further in- 
creased. This was accomplished by the shelf operation. Fixa- 
tion in a plaster-of-Paris cast is necessary for approximately 
four months after operation. Although there will still be a 
shortening of approximately 3 cm. in this case, there will be 
stability and most of the limp will be abolished. Figure 412 
shows the condition after the second operation. 
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Case II. Tuberculosis of the hip; arthrodesis.—The patient, a single 
woman aged twenty-six, came to the Clinic February 19, 1926, with a history 
of trouble with the right hip for twenty-one years. When five years of age 
she fell and hurt her hip and ever since had had trouble with it, characterized 
by periodic exacerbations. She would apparently be well for a while with prac- 
tically no pain, but there were always some residual stiffness and limitation of 
motion. For eight years previous to November, 1925, she was comparatively 
comfortable, but at that time she developed an acute general infection, prob- 
ably influenza, and the hip immediately became sore and painful on movement 
or jarring, and the discomfort persisted. 

She was 5 feet, 1.5 inches tall, and on examination weighed 104 pounds, 
practically her normal weight. She appeared well nourished and was in good 





Fig. 413 (Case II).—Destructive arthritis of the right hip. 


general health. The roentgenogram showed marked destructive arthritis 
of the right hip (Fig. 413), with an attempt at ankylosis. There was flexion 
and adduction deformity with an apparent shortening of 7 cm., but an actual 
shortening of about 2.5 cm. Arthrodesis of the leg in a suitable position for 
walking was advised in order to reduce somewhat the adduction and flexion 
deformities. March 18, 1926, by means of the Smith-Petersen anterior in- 
cision, the right hip-joint was exposed. Close inspection of the exposed joint 
showed that the ankylosis was not quite complete as slight motion was pos- 
sible. A few drops of cheesy, pus-like material was found. A laboratory speci- 
men proved the condition to be tuberculosis. A wedge of bone, including part 
of the acetabulum and head of the femur, and of sufficient size to allow cor- 
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rection of the deformity, was removed. In addition a good-sized piece of 
bone was chiseled off the wall of the ilium, forced down and wedged as a bone- 
graft into the trochanter and the iliac bone, according to the method advised 
by Albee. With the leg in abduction a cast was applied extending from the 
toes well onto the chest on the right and from the knee to the chest on the left. 


A long history characterized by exacerbation suggests tuber- 
culosis. The good health of the patient which was disclosed by 
physical examination, roentgenograms of the chest, and so 
forth, is in keeping with the findings in many cases of this type. 


Fig. 414.—Same case as in Fig. 413, showing adduction corrected and the 
bone from the ilium wedged into the trochanter. 


As a rule, the thick, creamy-like pus and débris indicate good 
resistance. The only postoperative complication in this case, 
fortunately a rare one, was the inability of the patient to pass 
urine. All conservative measures to induce voluntary urination 
failed, and finally it was necessary to insert a permanent cath- 
eter which was used for four weeks. The patient had very little 
pain in the hip following operation and when the cast was changed 
after eight weeks the wound was in good condition; there was 
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no drainage and gentle manipulation elicited no mobility. 
Figure 414 shows the improved condition with the bone from the 
ilium wedged into the trochanter. On account of the tilting of 
the pelvis with the hip in abduction there is no apparent shotr- 
ening, although there is still 2.5 cm. of actual shortening. The 
patient is now getting around on crutches and in a few months 
will be able to bear weight on the leg. 


Case III. Tuberculosis of the hip; arthrodesis.—The patient, a married 
woman aged twenty-seven, never pregnant, had had trouble with the left hip 


Fig. 415 (Case III).—Obliteration of acetabulum and destruction of neck and 
head of femur. 


since the age of three years, when she fell and injured it. The ordinary treat- 
ment with casts and braces was ineffectual. At the age of twelve years she 
was operated on twice. She does not know just exactly what was done, but 
probably some bone was excised, as the roentgenogram shows absence of the 
entire head of the bone- (Fig. 415). There was never any drainage of pus. 
Following the operations she was able to get up and around, and the leg gave 
her no severe pain until recently. In August, 1925 the hip became very pain- 
ful; she was unable to walk on it, and it occasioned much loss of sleep. The 
pains were often sharp and jerking and of the “‘night-crying”’ type. One month 
before examination at the Clinic the pain became so severe that she had to 
take to her bed. 
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The patient was 4 feet, 10.5 inches in height, and weighed 104 pounds, 
practically her normal weight. There was no fever. The left leg was 9 cm. 
shorter than the right. The hip was held in adduction and internal rotation, 
and there was marked pain on attempting to correct the position. An in- 
cidental finding was a positive Kolmer test which was not unexpected on ac- 
count of a history of an unfortunate marital venture, but after consultation 
it was decided to ignore this condition until after the operation, which was 
performed February 12, 1926. The hip-joint was exposed by an anterior 
Smith-Petersen incision. The head and neck of the femur and the acetabulum 
had been destroyed. During dissection to free the upper end of the femur, a 


Fig. 416.—Same case as in Fig. 415, showing improved position with the 
trochanter against the ilium. 


pocket containing 40 or 50 c.c. of thin, greenish-yellow pus was evacuated. 
Tissue removed for examination showed tuberculosis. The upper end of the 
femur was freshened on both sides and a large leaf of bone was turned up from 
the wall of the ilium to allow the denuded end of the femur to come against 
the freshened area. A cast was applied as in the previous case. 


In the long history and exacerbations this case is similar to 
the previous one. However, an entirely different picture was 
seen at operation. There was free movement and no attempt 
at ankylosis. ‘Fhe destruction may have been the result of 
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disease or operation, or, probably, both. The convalescence 
was quite different from that in Case II. The patient had a 
great deal of pain, characterized by spasmodic jerkings which 
were very hard to control. Pus of a thin, watery character 
indicates poor resistance to disease, a fact which was borne out 
by the painful convalescence in this particular case. The patient 
has been in bed more than three months since the operation, but 
recently has improved. A reversal of the Wassermann test 
seemed to have no effect on the convalescence. The syphilolo- 
gist believed that the syphilis was of long standing and should 
be treated, but that operation for the tuberculous process should 
not be delayed on account of it. After one injection of salvarsan 
the operation was performed; treatment for syphilis is to be 
carried out during convalescence. Union will be slow. The 
roentgenogram shows improved position, but very little attempt 
at bone formation (Fig. 416), in marked contrast to Fig. 413 
(Case II). 


Case IV. Osteo-arthritis with destruction and overgrowth; reconstruc- 
tion.—The patient was a farmer, aged forty-one, who had found it necessary 
to retire at this early age on account of trouble with his hips. For thirty years 
he had been having gradually increasing trouble with them. He was unable 
to bend over enough to do his work and, in addition, the pain and soreness 
were considerable. He was 5 feet, 8 inches in height and weighed 160 pounds 
on examination. He appeared to be in normal health, but walked with marked 
disability, as the motion of the hips was markedly restricted. The legs were 
held spread out in abduction necessitating a very ungainly and uncomfortable 
form of locomotion. Rotation was very limited and jarring was painful. 
The roentgenogram (Fig. 417) shows the typical enlargement of the head of 
the femur with mushrooming of the neck on the left. On the right is shown 
the condition after operation and also coxa valga. There was considerable 
proliferation of the bone about the margins of the joint. The Roentgen-ray 
findings were practically identical on each side. As the patient was steadily 
getting worse, an immediate reconstruction operation on the right side was 
advised, and a similar operation on the opposite side, to be performed when 
he had recovered sufficiently. March 30, 1926 an anterior Smith-Petersen 
incision was made; the head of the femur, which was greatly enlarged, was 
removed, and the remnant of the neck placed in the acetabulum. No attempt 
was made to cover the raw surface of the bone or change the insertion of the 
muscles in the trochanter. The leg was brought down from the internally 
rotated and abducted position to normal line, and a cast was applied. 
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In this case there was marked overgrowth of the heads of the 
femurs resulting in a markedly disabling type of deformity and 
making it extremely difficult to walk. The condition was 
probably originally a double coxa vara of the epiphyseal type; 
later coxa valga developed in the neck which compensated for 
the epiphyseal vara. Its early onset, at the age of eleven, is 
interesting from an etiologic point of view. ‘The attempts at 
repair, called into action by the strenuous life of a farmer, un- 
doubtedly caused the great overgrowth of the heads of the 


Fig. 417 (Case IV).—Enlargement of the head of the femur, typical of 
osteo-arthritis, with mushrooming of the neck on the left, and on the right 
the condition after operation. 


femurs, resulting in the mushroom effect. The great enlarge- 
ment of the heads with their distortion at least partially explains 
the disability. A reconstruction operation is undertaken in 
such cases because of the history of years of continued, dis- 
abling trouble and the prospect of its continued persistence. 
It is hoped that this operation will relieve the pain and partially 
restore function. 


Case V. Ankylosis of the hip; arthroplasty——The patient, a married 
woman aged twenty-six, came under our observation in May, 1924, giving a 
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history of two years’ continuous trouble of a rheumatic nature. She had 
had gonorrhea and syphilis in 1918, but they had been well treated as there 
were no signs of them in 1924, and the Kolmer test was negative. At the 
time of our examination she had low-grade arthritis of both hips and the spine, 
with marked loss of motion. The roentgenograms indicated definite arthritis 
of both hips. There was adduction deformity in the left hip, but the right 
was in good position. In order to correct the deformity of the left hip, June 
6, 1924, after the patient was thoroughly asleep, a manipulation was done. 
The left hip was brought down to normal position and the right hip to almost 
normal position. Full motion was obtained in the left hip with comparatively 
little effort, and also practically full motion in the right, The patient was dis- 
missed a few weeks later somewhat improved, but it was feared that the hip 


Fig. 418 (Case V).—Firm, bony ankylosis of the left hip. 


might become stiff again and necessitate further surgical treatment. She 
returned December 2, 1925, and the left hip showed firm, bony ankylosis 
(Fig. 418). Slight motion was possible in the right hip. December 5th arthro- 
plasty of the left hip-joint was carried out; the exposure, which was difficult 
because of obesity, was made by the Murphy approach. The tip of the tro- 
chanter was knocked off and the muscles lifted proximally. The head of the 
bone was then chiseled free and turned outward and shaped by a reamer. 
The new acetabulum was made by the ball of the Murphy reamer. A strip 
of fascia lata removed from the thigh was thrown around the head of the bone 
and held in place by a purse-string suture of catgut. The head was then re- 
placed in the acetabulum. At the same time the flexion of the right hip was 
gently corrected. A double spica cast was applied and left for several weeks. 
About five or six weeks after the operation a hematoma began to drain through 
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the incision. Later the discharge became frankly purulent, and drainage 
continued for a few weeks. The convalescence was further complicated by the 
development of subacute arthritis in the ankle, knee, shoulder, and wrist. 
This gradually cleared up and the patient was dismissed May 8th, walking 
quite well with crutches. Motion in the hip-joint is increasing. 


This type of disability, ankylosis of the hip-joint, is the 
result of low-grade, multiple, infectious arthritis. Previous 
manipulation to correct the deformity had been unsatisfactory, 
but it is possible that the unusually extensive manipulation 
which I carried out on the left hip was a factor in producing the 
bony ankylosis. I am quite convinced that manipulation, except 
for the correction of deformity, is seldom of any benefit in this 
type of case. Finally arthroplasty was attempted as locomotion 
was practically impossible due to the flexed position of the hips. 
This operation was followed by a flare-up of the arthritis which 
slowly subsided. The drainage of the abscess from the hip 
was, I believe, entirely outside of the operative field, and in no 
way affected the convalescence, except to delay it. This case 
is not one I would select as a favorable type for arthroplasty, 
but in this instance the operation was considered expedient on 


account of the marked disability. 


Case VI. Ankylosis of the hip; arthroplasty.—This patient, a single 
woman aged twenty, was examined April 10, 1926, on account of stiffness in 
the left hip. Two years previously, following an infection of the back of her 
hand, she developed multiple septic arthritis which finally settled in the left 
hip. She was very ill, had excruciating pain, and had a fever of 105°. Pus 
was drained from the hip; the pain subsided, and she finally recovered, but 
was left with a stiff, sore hip (Fig. 419). 

At physical examination she appeared well developed, was 5 feet, 8 inches 
tall, and weighed 136 pounds. The roentgenograms showed marked destruc- 
tive arthritis with 2 cm. of real shortening and 4 cm. of apparent shortening. 
The hip was not improving, in fact, it was becoming more painful as she at- 
tempted to increase the use of it. Slight motion was possible. When the 
question of arthrodesis and arthroplasty was discussed with the patient she 
objected to any form of arthrodesis. April 18th, through a Murphy incision, 
the head of the femur was exposed, reshaped, and the acetabulum cleaned out. 
More than the usual amount of bone was excised on account of the suggestion 
of subacute arthritis still persisting. The head was then covered with fascia 
lata which was held in place by a purse-string suture of catgut. The tro- 
chanter was sewed back and a cast applied from the toes to the chest with the 
leg in slight abduction. At the end of two weeks the cast was removed and 
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Fig. 420.—Same case as in Fig. 419, after arthroplasty was performed. 
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motion instituted by the aid of an arthroplasty splint. Motion with flexion 
of from 45 to 50 degrees was possible. At present, five weeks after operation, 
there is about 70 degrees of passive flexion and 40 degrees of active. There is 
1 cm. of apparent shortening and approximately 4 cm. of actual shortening. 
The shortening can readily be compensated for. 


Arthroplasty was the operation chosen because of the youth 
of the patient, her opposition to ankylosis, and her good morale. 
She was extremely keen to obtain motion in the joint and has 
shown her willingness to codperate. Within a month after the 
operation she was walking around, bearing some weight on the 
hip, although still using crutches. This promises to be an 
excellent result. As will be noticed in Fig. 420, considerably 
more of the head was removed than is generally recommended 
in arthroplasty. In this particular case it was deemed best 
because there was still a sort of freshness and activity at the 
joint line, suggesting a tendency toward callus formation. 
Generally speaking, the results of arthroplasty of the hip, at 
least in my hands, have not been very satisfactory, but I believe 
they could be improved by removing as much bone as can be 
safely removed without prejudicing stability. This patient has 


ample contact of the femur to the ilium to give support. 


Case VII. Fracture of the neck of the femur; bone graft.—The patient, 
a single woman aged fifty, fell on the ice and injured her right hip three months 
before our examination, May 5, 1926. She had been examined by her family 
physician at the time of the accident and sent to a hospital; a roentgenogram 
of the hip showed a fracture of the neck of the femur. Traction was applied 
for eight weeks, but the roentgenogram taken at the end of that time showed 
no union, and the patient came to the Clinic for advice. 

On examination the patient was thin and undernourished, but she stated 
that she had always been thin and that her general health was just as good 
now as it ever was. The physical examination otherwise was negative. 
Crepitus could be elicited on manipulation of the right hip, and it was thought 
best to perform an open operation and fix the fragments in some way. Ac- 
cordingly, May 6, 1926, the fragments were exposed by the modified Smith- 
Petersen incision previously described, a curved elliptical skin incision, per- 
mitting the skin to be retracted proximally and anteriorly, and thus obviating 
contamination from the groin. The fracture was capital and at the margin 
of the acetabulum, leaving no margin of the head projecting (Fig. 421). The 
fractured surfaces were freshened and a hole drilled through the trochanter, 
through the neck, and into the head of the bone. A piece of fibula, consisting 
of the entire thickness, was removed from the same leg, and, after the distance 





SURGICAL LESIONS OF THE HIP-JOINT 1297 


had been measured as accurately as possible from the roentgenogram, it was 
driven through the head asa peg. The steps of the operation proceeded satis- 
factorily. A roentgenogram was taken on the operating table but unfortunate- 
ly the shadow of the sacral rest clouded part of the head of the femur; I could 
not definitely determine whether or not the fibula was driven in too deep. 
After a double plaster-of-Paris spica cast was applied the patient was put to 
bed. Much to my chagrin, a roentgenogram taken the following day showed 
that the peg had been driven through the head and into the acetabulum. 
Accordingly, on May 13th, through a large window in the cast, I opened the 
incision, dissected down onto the trochanter and withdrew the peg a distance 


Fig. 421 (Case VII).—Fracture of the neck of the right femur. 


of 1 or 2 cm. A new roentgenogram (Fig. 422) showed that the bone graft 
was now in excellent position. The patient’s convalescence since has been 
uneventful. She will wear a double spica cast for six weeks; then this cast 
will be changed for a spica cast extending midway between the ankle and the 
knee, to be worn approximately six weeks longer. If the roentgenograms at 
that time disclose good union the patient will be allowed to go without a cast, 
but should not bear weight on the leg until six months after the operation. 


This patient was operated on only three months after her 


accident, but it was obvious that union would not occur even 
VOL. 6—82 
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with further fixation, and to save her time a bone-grafting opera- 
tion was advised. The placing of the fibular peg is not easy, 
and the surgeon in his eagerness to obtain proper fixation may 
drive the peg in too far and engage the acetabulum. Neither 
is it by any means easy to obtain exactly the desired angulation 
in the placing of the bone graft. In this particular case, in spite 
of the fact that I wished to place the graft at an obtuse angle 


Fig. 422.—Same case as in Fig. 421, showing position after bone-graft 
operation. 


with the shaft of the femur and more in the natural line of the 
angle of the neck of the femur, I placed it at too acute an angle 
and it engaged the head of the femur at a lower level than I 
desired. However, the result will be quite satisfactory. A 
more extensive dissection allows a better view for the placing 
of the graft, but my experience has been that if the dissection 
is too extensive, scarring, and stiffness and limitation of motion 
are much more marked than with the minimal dissection and 
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the least possible trauma. The bone graft is much to be pre- 
ferred to the ruthless removal of the head of the femur, although 
the latter is much easier. In cases in which there is reasonable 
hope that the hip-joint can be reconstructed, an operation 
wherein portions of the joint are removed should not be con- 
sidered. In certain cases in which there is complete absorption 
of the neck of the femur removal of the head as advised by 
Whitman is the procedure of choice. Recently there has been, 
I believe, a regrettable tendency to employ it when actual 
reconstruction would be more suitable. 


SUMMARY 


The cases of these seven patients who were operated on for 
lesions of the hip-joint give ample material for a more extensive 
discussion than is possible here. In Case I, congenital disloca- 
tion of the hip, a supposedly successful reduction at two years of 
age was a failure, and, as the child was not brought back for 
inspection until ten years later instead of in six months according 
to instructions, the shape of the head and neck and the condition 


of the acetabulum were such that it was deemed wise not to 
attempt any reduction but merely to provide a bony ledge or 
shelf for weight-bearing. If this had not been done the support 
would be entirely ligamentous, and as the patient grew older 
and heavier this would gradually give way and the head of the 
bone travel upward and posterior on the ilium. 

Cases IT and III, tuberculosis of the hip in young women, are 
typical of opposite types. Both patients had good general 
resistance and no other tuberculous lesions. One (Case II) 
had, however, good local resistance as evidenced by the nearby 
ankylosis and hypertrophy. The other (Case III), either owing 
to the virulence of the bacillus or to the operative procedure 
carried out years before, showed no such healing or ankylosing 
properties. The chronicity of the complaint in both cases was 
ample justification for advising arthrodesis. 

Case IV is of chief interest because the patient stands out 
as an example of the large number of patients, usually elderly, 
suffering from osteo-arthritis of the hip. Attempts at arthrodesis 


‘ 
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in cases of this type have been noteworthy because of the large 
percentage of failures. Accordingly, in the severe cases some 
sort of reconstructive operation, such as is advised by Whitman, 
is being more and more considered. This patient was so dis- 
abled that an attempt at some sort of operation seemed almost 
imperative. 

Cases V and VI are examples of attempts at modern plastic 
operations on the joints. In America arthroplasty has assumed 
a prominent place. Before arthroplasty is undertaken the 
social status of the patient, his character and mental stability, 
and naturally the degree of disability caused by the ankylosis 
must be considered. The patient must have sufficient deter- 
mination to carry out the postoperative manipulations and exer- 
cises, which are often quite painful. Also he must coédperate 
intelligently to educate muscles not only to produce motion but 
to acquire the right degree of tonicity to hold the joint firmly, 
and to assist stability. Owing to disappointing results in many 
cases I am inclined to remove more bone than formerly. 

Case VII is an example of bone-pegging and grafting done 
fairly easily in a case of ununited fracture of the neck of the 


femur. At present there is too much of a tendency to abandon 
this procedure for the easier, though more destructive, method 
of removing the head of the femur and placing the remodeled 
neck in the acetabulum. In properly selected cases of ununited 
fracture of the hip, excellent functional results can be obtained 
by the bone-grafting method in from 75 to 80 per cent. 
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COXA VARA FOLLOWING BONE CYST OF THE GREATER 
TROCHANTER WITH PATHOLOGIC FRACTURE 
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Case I. Chronic arthritis with loose bodies and genu varum deformity.— 
A farmer, aged twenty-three, registered at the Clinic in 1925, complaining of 
marked deformity of the left knee. The patient’s history disclosed attacks 
of tonsillitis, pneumonia five years before examination, and influenza seven 
years before examination. 

Eight years before coming to the Clinic the patient noticed a growth on 
the inner side of the knee following a sprain, and discovered a loose fragment 
of bone in the joint. The knee was operated on and ‘“‘the bone scraped’”’ but 
the loose body was not removed. Soon after operation, while walking with 
crutches, the patient noticed that the leg, which was previously straight, began 
to bow outward. 

He was suffering no pain at the time of examination and there was fair 
motion in the knee-joint. There was marked genu varum of the left leg, with 
most of the deformity apparently taking place in the knee-joint (Fig. 423). 
The condyles were hypertrophied and several large loose bodies could be pai- 
pated. There was lateral instability, and the patient stood and walked on the 
leg with a marked deformity. The urinalysis was negative, except for a trace 
of albumin; hemoglobin was 80 per cent; leukocytes were normal; the Wasser- 
mann test was negative; examination of the eyes and nose was negative; the 
tonsils were enlarged and fibrous. The roentgenogram showed marked de- 
structive arthritis of the left knee with loose bodies (Fig. 424), possibly Char- 
cot’s joint. The neurologic examination was negative. 

At operation the knee-joint was explored and large loose bodies were 
removed, together with a specimen of the joint-lining, which was sent to the 
laboratory. The pathologist reported villus arthritis. Two bodies measured 
6 by 3 by 2 cm., and one measured 1.5 by 1 by 1 cm. Osteotomy of the left 
femur above the knee-joint permitted the correction of the genu varum. 


This was an interesting joint condition; arthritis with trauma 
had produced very large loose bodies, and osteitis involving 
the tibia and femur had caused marked deformity in an active 


young man without preventing him from using the damaged 
I3cI 
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Fig. 423 (Case I).—Left knee, showing the Charcot appearance. The scar 
on the inner side is from an old operation. 


Fig. 424 (Case I).—Roentgenogram of the left knee, showing chronic arthritis, 
with large loose bodies, genu varum, and crushing of the condyles. 
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joint at heavy labor. While the roentgenologist’s suggestion of 
a Charcot joint was a possibility, it was ruled out by the clin- 
ical examination and by the negative serologic and neurologic 
findings. When the knee-joint was opened the close-packed, 
large, loose bodies, and the deformity of the joint itself made it 
difficult to determine just where the borders of the femur and 
tibia lay. These bodies consisted of bone covered with cartilage. 
Cultures were made from the knee-joint, but they were negative. 
No acid-fast bacilli were found; there was no growth in brain 
broth in twenty-four hours, and there was no evidence of tuber- 
culosis. The osteotomy corrected the genu varum; a plaster 
cast was left on and the leg elevated for two weeks. At the end 
of six weeks the cast was changed, the patient’s leg was found 
to be straight, and there was good lateral stability, with 1 cm. 
shortening. Physiotherapy was instituted, and the patient was 
discharged from the hospital on crutches on the forty-seventh 
day after operation. At that time the joint motion, which had 
been somewhat limited following operation, was increasing and 
the site of osteotomy showed firm union. 


Case II. Chronic infectious arthritis with multiple ankylosis of joints and 
complete disability—A woman, thirty years of age, was brought to the Clinic 
on a stretcher in 1925; she was unable to walk, to feed herself, or to help her- 
self in any way. She stated that following an attack of arthritis or rheuma- 
tism seven years before, she was incapacitated and that for five years she had 
been in bed. 

The patient was markedly emaciated. She assumed the position of 
least pain, with the arms extended between the legs, and the hips and knees 
acutely flexed. She was unable to change from this position because of bi- 
lateral ankylosis of the elbows, stiffness in the shoulders, ankylosis with flex- 
ion deformity in the wrists, and marked deformity of the fingers. The left 
hip was ankylosed in abduction and acute flexion, and the right hip, also in 
acute flexion, lay so that the knees could not be separated. The knees could 
not be straightened out and were held at acute angles of about 30 degrees; 
they could be moved about 10 degrees. The feet were held in talipes valgus. 
There was stiffness in the spine and flexion deformity from a long stay in bed. 
The systolic blood pressure was 105, and the diastolic 82; the pulse rate was 
116. Urinalysis and the Wassermann test were negative. The roentgenograms 
showed multiple destructive arthritis with complete ankylosis in acute flexion 
and abduction of the left hip; ankylosis in full extension of both elbows; anky- 
losis of both wrists, with flexion deformity, and ankylosis of the left thumb, 
with palmar flexion. 
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The patient was a chronic invalid and unless surgical treatment could 
be of benefit, the prognosis was no doubt hopeless. Inasmuch as there was 
ankylosis of the elbows, it was thought best first to perform arthroplasty of 
the right elbow in order that the patient might be able to do something in the 
way of helping herself. 

July 31st, arthroplasty was performed on the right elbow, and the head of 
the radius was excised to correct the ankylosis and complete extension. The 
operation was without incident and the patient withstood it very well, although 
she was emaciated and weak. The musculature, however, was practically 
wanting and it was several weeks before there was any evidence of a return of 
power in the biceps. When this motion began, however, improvement was 
rapid and in a short time the patient was able to bring her hand to her mouth, 
and to assist herself somewhat. It is also noteworthy that the shoulder began 
to get stronger, and with physiotherapy full extension and flexion were soon 
obtained in the elbow. Pronation and supination were restricted, as there 
was ankylosis of the radius, ulna and the whole wrist-joint. 

August 26th; a Soutter operation was performed on the right hip; the ham- 
strings and posterior capsule of the right knee were divided, and a plaster-of- 
Paris cast was applied from the hip to the toes, the knee being put up at 110 
degrees. The nerves and vessels were stretched as far as was deemed pos- 
sible without producing gangrene or paralysis. The patient withstood this 
operation quite well. 

September 8th, under anesthesia, extension was increased 15 degrees. A 
cast, extending from the toes to the hip, was applied on the right. September 
23d, the ham-strings of the left knee were divided and the knee could be 
stretched about 50 degrees farther, that is, almost at a right angle; a cast was 
applied. October 16th, new casts were applied to both hips and knees, and Oc- 
tober 23d, arthroplasty was performed on the left elbow to correct the ankylosis 
and complete extension. November.7th, new casts were applied to the knees, 
which were now in a position of about 165 degrees. About two weeks later 
arthroplasty was performed on the left hip after the Murphy technic. The pa- 
tient was so weak that the operation was done very hastily. Nothing further 
was done in a surgical way until February 19, 1926, when new casts were ap- 
plied to the knees and the patient was able to be up on crutches. Examination 
at that time showed that the left hip could be moved about 90 degrees from full 
extension and that there was good abduction and adduction. The knees were 
practically straight and without pain; the ankles were at right angles; the left 
elbow could be flexed to 45 degrees, extended to 160 degrees, and there was 
excellent stability; the right elbow had normal motion and good stability; the 
shoulders could be abducted to right angles; the right hip could be flexed be- 
yond right angles and there was practically normal motion in other directions. 

It was found that the left hand was unable to function in holding a 
crutch on account of the ankylosis of the thumb in the palm. Osteotomy was 
performed through the base of the thumb and the thumb was brought out 
into position so that the patient could hold the crutch. The fifth toe of the 
left foot, which was a marked hammer toe, was disarticulated so that a shoe 
could be worn, and braces were ordered to be ready when the patient began to 
walk. She was instructed in occupational therapy so that she could make 
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baskets, weave rugs, write and make useful articles. She also learned to speak 
English while she was in the hospital. 


This patient, who had been a total invalid requiring constant 
care, was discharged at the end of eleven months able to walk 
with crutches and braces (Fig. 425), feed herself, wait on her- 


Fig. 425 (Case II).—Patient, after being bed-ridden for five years, is 
shown walking with crutches and braces, after multiple operations including 
arthroplasty three times. 


self, and do useful work with her hands so that she was no longer 
dependent on others for everything. No doubt there are many 
chronically rheumatic patients with ankylosis and deformity 
who could be made happy and enabled to lead useful, helpful 
lives through combined surgical treatment, physiotherapy, and 
occupational therapy. 
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Case III. Multiple myeloma.—A truck-driver, aged forty-three, came to 
the Clinic in 1925, complaining of rheumatic pain and a lump on the front of 
the chest. He had had a severe infection of the left hand in 1902, and the scars 
of several drainage wounds had left some deformity. In September, 1924, his 
illness had begun with indefinite pain in the muscles of the left side of the ab- 
domen, which persisted four days. In the following year the pain had re- 
curred once on the left and twice on the right side. Since September, 1925, he 
has suffered from more or less constant and progressive rheumatic pain and 
stiffness in both shoulder joints, worse when he got up in the morning. Stiff- 
ness of the neck appeared in February, 1926. In March, for a week or two, he 
felt severe pain when he moved the left leg or arm, and he believes that the 
left leg was paralyzed for four days. For eight months he had had paroxysms 
of coughing on lying down. In November, 1925, following soreness, a swell- 
ing appeared in the front of the sternum, and at about the same time he noted 
enlargement of the right clavicle. In March, 1926, the left clavicle was very 
sore and noticeably enlarged. The stiffness and pain in the neck and shoulders 
interfered with the patient’s working, and he had lost 17 pounds in weight in 
seven months. 

There were lumps in the front of the sternum varying from 1 to 4 cm. in 
diameter. The sternal ends of both clavicles were about 4 cm. in diameter and 
small lumps on the ribs were palpable. The sternum could be readily de- 
pressed. The normal curves of the back were lacking, and the head and shoul- 
ders were quite rigid. The tonsils were of moderate size, and pyorrhea 3 was 
found. Knee jerks and ankle jerks were exaggerated. Blood pressure, pulse, 
and temperature were normal. Three successive specimens of fresh urine 
contained albumin, but no Bence-Jones protein; a few red blood cells were 
found in two specimens. The hemoglobin was 74 per cent; the erythrocytes 
numbered 4,210,000, and the leukocytes 7,400; the differential count was 
normal. The Wassermann test was negative. The only basal metabolic 
rate that was taken was +24. Blood chlorids were 400 mg. for each 100 c.c. 
Roentgenograms showed diffuse involvement of the sternum, both clavicles, 
all of the ribs (Fig. 426), the vertebra, the pelvis, the humeri, heads of the fe- 
murs, and upper radii. Involvement of the skull was questionable. Ex- 
amination of a section removed from the clavicle at biopsy showed the tumor 
to be composed of fairly well-matured, well-differentiated plasma cells (Fig. 
427). 


Multiple myeloma is a very rare condition and is always 
fatal. In the clinic only fifteen cases have been found, an in- 
cidence of about 1 : 30,000. The disease is more common in 
males than in females, and usually occurs between the ages of 
forty and sixty. The etiology is not known. While focal infec- 
tion may be found in patients with this disease, I doubt very 
much whether this could be considered as a direct factor. The 
multiplicity of lesions leads to symptoms which are often inter- 





MULTIPLE MYELOMA 


Fig. 426 (Case III).—Roentgenogram of the thorax, showing multiple 
osteoclastic ovoid and oval areas of multiple myeloma, involving the ribs, 
clavicle, sternum, and humeri. 


Fig. 427 (Case III).—Photomicrograph of multiple myeloma. (x 600.) 
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preted as rheumatism. The pain varies from mild, rheumatic 
pains to severe boring pain which may be worse at night; frac- 
ture is not uncommon. The flat bones, clavicle, sternum and 
ribs, are most frequently affected. The roentgenograms show 
multiple round or ovoid osteoclastic areas in the medullary bone. 
There is usually a progressive secondary anemia and the leuko- 
cyte count is below 10,000.. Bence-Jones protein is found in 
80 per cent of these cases and it is usually recognized because 
it is precipitated on.heating to 55° C. and dissolves at 85° C. 
In one of our cases the Bence-Jones protein was discovered in 
crystalline form.* The disease progresses with increasing anemia; 
there may be periods of remission, mild fever, then diarrhea 
and exhaustion until cachexia terminates the condition. 

It must be remembered that false conclusions may be drawn 
concerning the beneficial effects of various serums, Roentgen-ray 
treatment, or operation, for the disease has spontaneous re- 
missions. In multiple myeloma there may be pain referred to 
the abdomen, as in the case reported, with spinal deformity, or 
stiffness of the shoulders and limitation of expansion, suggestive 
of true arthritis. Occasionally the lesion is believed to be a cyst, 
as in one of our cases, in which a pathologic fracture had been 
diagnosed as due to fibrocystic disease. Subsequent roent- 
genograms may show bony enlargement with some formation 
of new bone, simulating sarcoma. 

In the differential diagnosis we must consider metastasis 
from carcinoma, in which Bence-Jones proteinuria is very rare, 
and in which the pain is much more severe than in multiple 
myeloma. The areas of metastasis usually lie near the middle 
of the bone, close to the entrance of the nutrient artery. Met- 
astasis from carcinoma of the breast occurs in the same areas 
as multiple myeloma.' Metastasis from. carcinoma of the 
prostate, usually in the pelvis and lumbar spine, is characterized 
by increased density, but may be so extensive as to produce 
sclerosis of the entire bone.* 

Forms of generalized fibrocystic disease do not show the 
clear-cut osteoclastic areas characteristic of multiple myeloma 
and rarely affect the skull. The cystic areas are characterized 
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by striations and trabeculations with bulging of the cortex of 
the bone as the tumor increases in size. The pain, however, is 
similar to that of multiple myeloma. Fibrocystic disease usually 
occurs in the young, whereas myeloma rarely occurs in child- 
hood. One must consider sarcoma, osteomalacia, chondroma, 
and possible tuberculosis before diagnosing multiple myeloma. 

Treatment is of little avail in multiple myeloma. Radio- 
therapy may produce temporary benefit; surgical treatment is 
of no value except as a diagnostic aid, and transfusions are of 
transient value. 


Case IV. Coxa vara following bone cyst of the greater trochanter, with 
pathologic fracture.—The patient, a boy aged eight years, came to the Clinic 


Fig. 428 (Case 1V).—Bone cyst of the greater trochanter, with apparent old 
fracture and coxa vara. 


in 1926 because of lameness in the right leg. He had had influenza with con- 
vulsions seven years before. Eight months before examination the patient 
had begun to have pain in the left hip which was of a transient nature and usu- 
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ally lasted a few days. At about the same time there was a sudden onset of 
pain in the right hip and knee which confined the patient to bed for a month; 
the pain was aggravated by motion. There was never any fever above 100 
degrees, and the pain disappeared leaving the patient apparently well after 
medication and local treatments over the hip. A short time later he again had 
pain in the right hip and knee and was confined to bed for five weeks because 
of severe pain and tenderness which required the use of sedatives. Deformity, 
limp, and tenderness had been present for three months. 


Fig. 429 (Case IV).—Postoperative osteotomy through bone cyst with 
application of spica cast and with fixed traction. Bone chips have been placed 
in the cyst cavity of the osteotomy. 


The patient was 5 feet, 2 inches tall, and weighed 53 pounds. He walked 
with a definite limp on the right, due to shortening of the right leg. The 
length of the right leg from the anterosuperior spine to the internal malleolus 
was 68.5 cm., and that of the left leg was 71.4 cm., a difference of 2.9cm. This 
shortening was due to a deformity of the femur. There was slight atrophy of 
the right thigh, but the calf and knee measurements were similar. The hip 
movements were free and flexion was 90 degrees, with adduction and abduc-- 
tion slightly limited. There was a compensatory curvature of the spine, due 
to the short leg. The patient’s temperature was 99°, and the pulse rate 102. 
The systolic blood pressure was 106 and the diastolic 68. The Wassermann 
test and the von Pirquet test were negative; the blood was clinically normal. 
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The roentgenologist’s report was coxa vara, with a cystic area above the tro- 
chanter (Fig. 428). 

Osteotomy was performed through the cystic area, and the cyst thoroughly 
curetted. Following the operation a double spica cast was applied, extending 
to the knee on the left and to the toes on the right, with fixed traction (Fig. 
429). The pathologist reported chronic fibrous osteitis from tissue removed 
in the area of the cyst. 


This patient’s deformity is of interest because of the cyst in 
the trochanteric area which may have been inflammatory in 
origin, causing a cavity filled with fluid and fibrous tissue. This 
had caused two periods of disability which were probably the 
result of unrecognized pathologic fracture. The shortening with 
free movement points to an extra-articular lesion, but the 
absence of a history of trauma makes one suspicious of a path- 
ologic process in the bone. 

In a boy eight years of age this kind of deformity would lead 
to a permanent one, and from my experience with similar cases 
I should suspect further fracture and a final deformity of con- 
siderable extent, not only involving the femur, but also the 
spine and pelvis. In a previous case of this type I performed the 
osteotomy first, and after it had healed in good position I re- 
moved the contents of the cyst, obtaining a good result both as 
to function and to length. I felt that in a boy of eight, whose 
muscular power could more easily be controlled with the aid of 
traction, I could curet the cyst, perform osteotomy and place 
the bony particles where they would stimulate bone formation, 
all at one time. This was done without difficulty, moleskin ad- 
hesive being used and a double spica cast being applied immedi- 
ately after the operation, while the patient was still anesthetized. 
The cast was extended down to the lower third of the tibia, and 
when it had become hard the moleskin was turned back over 
and fastened to the cast after the method of Orr. Tension was 
maintained until the plaster was firmly set, in this way pro- 
ducing continuous traction. Roentgenograms were taken at 
intervals of a week or ten days to determine the success of the 
traction and to see that position had been maintained without 
difficulty. I believe that the prognosis should be favorable. 
This patient was dismissed after twenty-one days in the hos- 
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pital, but the fixed traction should be kept up until one is con- 
vinced through roentgenologic and clinical examinations that 
firm union has been established. 
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SUTURE OF BLOOD VESSELS: REPORT OF A CASE 


Cart S. WILLIAMSON 


THE average surgeon regards operation on blood vessels as 
formidable. This attitude has been more or less fostered by the 
voluminous, uncertain, and involved descriptions of the technic 
in the average text on general surgery. The average careful 
surgeon has, therefore, often adopted the policy of watchful 
waiting in conditions in which vascular operations were plainly 
indicated. 

In the hope of stimulating greater interest in vascular surgery 
and its more frequent application clinically I shall restate a 
simple and highly satisfactory method for the anastomosis and 
repair of blood vessels. At the same time I shall report a clinical 
case in which this technic was followed. The method is not 
original, as it is the result of the application of the combined 
advances of Dérfler, Carrel and Guthrie, and Bernheim, with 
certain modifications. 

Ambroise Paré is usually credited with being the first to use 
a ligature for controlling the hemorrhage from severed vessels. 
But to Hallowell belongs the credit for the first successful repair 
of an injured artery in 1759. This ingenious surgeon thrust a 
pin through the margins of a tear in the brachial artery and, 
tying a thread about it, controlled the hemorrhage. Following 
the repair, the radial pulse remained good. Contemporary ob- 
servers, however, were unable to repeat this operation experi- 
mentally, and for over a century but little progress was made 
in vascular surgery. In 1889 Jassinowski proved that arteries 
could be successfully sutured, and emphasized the importance 
of preventing the sutures from penetrating the intima of the 
vessel. In 1890 Bruci confirmed Jassinowski’s work experi- 

VOL. 6—83 1313 





1314 CARL S. WILLIAMSON 


mentally and suggested that the use of a continuous suture, in 
place of the interrupted type, was more satisfactory. Murphy, 
in 1897, reported a series of vascular suturing experiments and 
two clinical cases in which he had performed successful arterial 
and venous suturing. In 1899 Dérfler proposed a radical change 
in the method of suturing blood vessels. He suggested (with 
experiments in support) that vascular suturing could be more 
safely and satisfactorily accomplished if a through-and-through 
type of suture were used. Heretofore it was felt that it would 
be almost fatal to allow a suture to penetrate the intima of a 
vessel. A thrombus was regarded as being inevitable whenever 
such an accident occurred. Following the work of Murphy and 
Dérfler less attention was paid to the use of bands, tubes, and 
other mechanical aids in the repair of injured blood vessels. 
This work also stimulated research in the transplantation of 
whole organs, and ultimately resulted in the publication of a 
refined and useful technic for vascular operations by Carrel and 
Guthrie, separately and jointly. 


INSTRUMENTS 


Without the proper instruments, success in vascular surgery 
can never be more than mediocre, while with the proper instru- 
ments a less skilled surgeon is often able to accomplish very 
effective anastomosis. The instruments for operations on the 
blood vessels are so important that those who are about to 
start in the practice of surgery should procure them and keep 
them for that day when the need of them will be acute (Fig. 430). 
While it is true that the average surgeon may not have many 
occasions for their use, it is equally true that when they are 
required, temporizing is not permitted. The instruments 
required, in addition to those of the ordinary surgical kit, are 
few in number and relatively inexpensive. They are two pairs 
of small iris scissors, one curved and one straight, two pairs of 
cilia forceps having square ends, six Langenbecker serifins with 
rubber or silk covered blades, six pairs of Halstead mosquito 
forceps and twelve cambric needles, Number 12, cut down to 
1 cm. in length, threaded with fine, strong silk. The needles 
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are threaded with single strands of the silk and wound on card- 
board 2.5 cm. square in such a manner that they may be freed 
by traction on the needle point. 

The instruments are sterilized in the usual manner, but the 
needles and silk are best sterilized in oil. We have used a small 


Fig. 430.—Instruments required for suture of blood vessels. I. Halstead 
mosquito forceps. II. Curved and straight iris scissors. III. Small square 
ended cilia forceps. IV. Lagenbecker (bulldog) straight clamps. V. No. 12 
cambric needles and silk on cardboard squares. 


porcelain dish partly filled with liquid petrolatum for this 
purpose. The cardboard squares are dropped into the dish and 
set on a hot plate. It is best to bring the oil to the boiling point 
slowly and then boil only two to three minutes, as the silk is 
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likely to char and become brittle if boiled for any great length 
of time. Following sterilization, the dish of oil and needles are 
moved to the sterile table for future use. 


TECHNIC 


The preparation of the vessel is, for the most part, dependent 
on the site of the vessel to be sutured and the type of suturing 
required. Often it is not possible to determine the latter until 
the vessel has been fully exposed. Operations on blood vessels, 
like operations elsewhere, require adequate exposure for accurate 
work. After exposure of the vessel to be repaired, it is usually, 
but not always, necessary to free it from the surrounding tissue 
for some distance above and below the proposed site of repair. 
To do this, it is necessary to locate and cut any small tributaries 
that may enter into it. However, should these tributaries be 
large or of sufficient importance to jeopardize the blood supply 
to an important area, they may be temporarily controlled by 
the application of a rubber-covered Langenbecker clamp. At 
times the surgeon may be confronted by a vessel requiring repair 
which can neither be freed nor clamped. In these cases it is 
usually possible for an assistant to make sufficient digital pres- 
sure above and below the injury to control bleeding and allow 
the repair to be made. 

After the vessel has been freed, the covered Langenbecker 
clamps are applied to it some distance above and below the site of 
repair. Hemorrhage being thus controlled, it is possible to inspect 
the site of injury and to determine the type of repair necessary. 

In the majority of cases, repair of a blood vessel will be 
either a longitudinal suture or, if the walls are so badly injured 
as to interfere seriously with the lumen, an end-to-end anas- 
tomosis following resection. But whatever the type of repair 
employed, certain cardinal principles must be followed absolutely. 
These are: (1) Rigidly sterile operative technic; (2) absolute 
hemostasis; (3) adequate preparation and careful handling of 
the vessel during suturing. 

The careful surgeon fully appreciates the importance of the 
first two essentials, so these two points will not be stressed at 
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this time. When the vessel to be sutured has been elevated, 
it will be observed that the vessel is surrounded by loose con- 
nective tissue, the adventitia. When a blood vessel is severed 
or opened, the media and intima retract, leaving a wide open 
gap from which great quantities of blood would be quickly lost 
were it not for the adventitia. This is a spiderweb-like tissue 
which loosely surrounds the other coats and which, following 
their retraction, tends to form a loose porous plug in the wound. 
It thus acts both as a plug for the wound and as a nucleus for 
clot formation following an opening in a vessel. This effect is 
particularly noticeable in the larger arteries that have been 
severed, and explains the unexpected survival of patients after 
some of the larger arteries, the femoral, for instance, have been 
severed. In vascular surgery, however, the adventitia is a 
hindrance rather than a help; before any attempt is made to 
suture a blood vessel, all the adventitia must be carefully re- 
moved from the proposed site of suture. This loose tissue will 
cover the sharp margins of the vessel, follow through the needle 
hole into the lumen of the vessel with the suture and prevent 
close approximation of the margins of the wound. Small bits 
of adventitia pulled into the lumen of the vessel practically 
always result in the formation of a thrombus, and for that reason 
we have always carefully removed it for some distance from the 
margins of the wound. In our work we have always employed'a 
continuous suture, piercing both the media and intima. The 
endeavor in the end-to-end anastomosis is to approximate the 
cut surfaces snugly without either eversion or inversion of the 
edges. In the longitudinal repairs, however, we feel that if the 
sutures are so placed as to cause a slight eversion of the cut 
edges, less encroachment on the lumen is likely to result. If 
an end-to-end anastomosis is to be made three guide sutures 
are used for traction (Fig. 431). These are through-and-through 
sutures so placed as to divide the vessel as nearly as possible 
into three equal segments. When all the guides are in place, 
gentle traction is made on all until the two ends of the vessel 
are approximated; then, while the assistant maintains traction 
on two of them, the third is tied, and so on until all have been 
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tied. The guides are left long, and at a distance of from 4 to 6 cm. 
from the vessel each guide is caught with a Langenbecker clamp. 
With the guides in place, a final inspection of the lumen of the 
vessel is made to be sure that no clots or tags of tissue have been 


Fig. 431.—Method of making traction on guides after the vessel has been 
divided into three equal segments. Only one end of the severed vessel is 
shown. 


overlooked. If the edges of the vessel seem to be drying, a few 
drops of the liquid petrolatum in which the sutures were steril- 
ized is dropped on them. This done, the assistant holds the 
guides in such a way that an equilateral triangle is formed 
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by the three segments of the vessel wall, and the circular suture 
is started. Tension on the suture is maintained by the operator 
and should be just enough to cause close apposition of the ends 
without inversion or eversion of the edges. For the suture, the 
needle and the long end of the top guide is used. The length of 
the stitches cannot be arbitrarily given but a practical working 
basis is established when they are placed from 1 to 2 mm. apart, 
and the depth of the bite is about twice the diameter of the 
needle. A Halstead mosquito forceps is used for a needle-holder, 
and after the guides are in place it is rarely necessary to resort 
to the use of forceps to lift up the margins of the vessel. Tension 
and manipulation of the suture will steady the vessel for the 
needle thrust. Both margins of the wound should be pene- 
trated by the same thrust of the needle. The needless insertion 
and withdrawal of the needle is to be avoided as much as pos- 
sible, as the unfilled puncture is a potential source of hemorrhage 
and thrombosis. From time to time the application of a drop 
or two of liquid petrolatum to the suture line will prevent desic- 
cation and facilitate the sliding of the suture material in the 
needle holes. When the top side of the triangular suture is 
finished, it is generally best to tie to the guide. The guides are 
then rotated so that the next third of the vessel is on top and 
the suture continued as before. In this way the suture line is 
always thoroughly visible and suture easily carried out. By 
leaving the needles attached to all the guides, an emergency 
suture is always available, should the original break. If this 
accident occurs, the last guide suture passed is the one most 
adaptable for continuing. 

When the repair involves only a lateral suture of a vessel, 
the preparation of the vessel is not essentially different from the 
preparation for end-to-end anastomosis. Here, however, a single 
suture is usually sufficient. This should begin slightly back of 
the injury so that the danger of leakage posterior to the tie is 
obviated. The suture is the same continuous over-and-over 
one that is used in the previous operation. But here, instead of 
trying to oppose the edges accurately, it is better to evert them 
slightly. In this way the danger of slight inversion encroaching 
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on the lumen is obviated. It has been our experience that an 
end-to-end anastomosis can be accomplished in vessels that are 
too small to permit of safe longitudinal repair. The size of a 
vessel that can be safely sutured depends to a great extent on 
the experience and skill of the operator. It is exceedingly dif- 
ficult by any means, to suture a vessel smaller than 3 mm. in 
diameter. After suture has been completed, the clamp on the 
side of least circulatory pressure is removed first and then that 
on the side of greatest pressure. Slight temporary oozing may 
occur, but this usually ceases after a few minutes. Occasionally, 
however, bleeding of sufficient gravity occurs to necessitate one 
or two supplementary sutures. It may or may not be neces- 
sary to reapply the clamps for the introduction of these. With 
the reéstablishment of the circulation, the vessel is given a final 
inspection and allowed to fall back into place. 

By the use of this technic we have been able to obtain very 
satisfactory results with but little trouble from complications. 
The most frequent complications have been thrombosis and 
mechanical obstruction due to twisting of the vessel or pressure. 


All told, these factors do not involve more than from 3 to 5 
per cent of the total number of operations. Thus far, we have 
not seen any postoperative hemorrhage or any evidence of 
aneurysm following the suture of blood vessels. The repaired 
vessel heals rapidly and with but little postoperative scarring. 


REPORT OF A CASE 


A woman, aged forty-one, complained chiefly of heart trouble. She was 
known to have had a cardiac lesion for eight years, associated with some dysp- 
nea and nervousness. Six weeks previously, following domestic difficulties, 
she began to suffer from nausea and vomiting. This was followed by increas- 
ing dyspnea and slight numbness in the legs. She had been in bed most of 
the time for two weeks prior to admission. 

The patient was of normal weight. The systolic blood pressure was 100, 
the diastolic 75, and the pulse rate was estimated at 150. The heart was 
markedly enlarged, the tones were rapid and total arrhythmia was present. 
Both systolic and diastolic murmurs were audible at the apex, the former 
being well transmitted into the axilla. The pulmonic second tone was ac- 
centuated. The lungs were dull on percussion over both bases posteriorly 
and there were occasional moist rales. The liver could be palpated at the level 
of the umbilicus and was quite tender. The urine was normal. The hemo- 
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globin was 62 per cent, erythrocytes numbered 3,680,000, and the leukocytes 
14,600. Roentgenogram of the chest was negative. On electrocardiographic 
examination, the rate was 162, and auricular fibrillation with ventricular pre- 
mature contractions were found. 

The diagnosis was chronic endocarditis with mitral stenosis and insuffi- 
ciency; chronic myocarditis with auricular fibrillation and decompensation. 

The patient was immediately put to bed at complete rest and was given 
digitalis by mouth. One week after admission she was awakened in the early 
morning by severe pain in both legs. Within a short time the pain in the left 
leg subsided, but the pain in the right leg increased and was not relieved by 
large doses of morphin. The foot and leg began to grow cold and livid. An- 
terior and posterior tibial pulse was absent, and there was some doubt as to 
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Fig. 432.—Clots removed from femoral artery. 


the popliteal pulse. Arterial embolism was diagnosed. By noon the leg was 
cold up to the junction of the middle and lower third of the thigh, and was 
ashy gray in color; the popliteal pulse was absent, but the femoral pulse in 
Scarpa’s triangle was present. Pain in the leg was then severe. Femoral em- 
bolism probably near the bifurcation of the femoral artery was diagnosed and 
immediate operation was decided on. 

The leg was prepared for operation from the foot to the hip. Under light 
ethylene anesthesia, an oblique incision was made over the femoral artery 
from the middle of Scarpa’s triangle above, downward over the proximal half 
of Hunter’s canal. On exposure of the artery at the lower extremity of the 
incision, it was found to be collapsed and motionless. A small longitudinal 
incision was made into it after a Langenbecker clamp with padded blades 
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had been applied to the artery at the lower extremity of the wound. A small 
quantity of dark blood and one small clot escaped. The vessel was then care- 
fully dissected upward until, about 3 or 4 cm. below the bifurcation of the 
femoral artery, an enlargement of the superficial femoral was noted. Proximal 
to this there was pulsation and distal to it none. A second clamp was placed 
on the femoral artery just distal to the divergence of the deep femoral artery 
and a longitudinal incision about 2 or 3 cm. in length was made in the vessel. 
This exposed a ball-like clot with a long tail and several smaller clots which 
were removed by traction and compression (Fig. 432). When no further clots 
were observed, the proximal clamp was released and unimpeded bleeding oc- 
curred. The proximal clamp was reapplied and the distal one loosened. 
Following this a few clots were washed out by the retrograde flow of blood, 
and we thought that no further obstruction was present. The clamp was then 
reapplied and the margins of the vessel prepared for suturing by carefully 
removing the adventitia. A through-and-through continuous suture of fine 
silk, threaded on a short Number 12 cambric needle, was used to close the 
vessel. On release of the circulation, a small leak in the proximal end of the 
incision necessitated a supplementary suture. Pulsation was strong in the 
vessel at the conclusion of operation. The wound closed without drainage. 

Immediately following the operation, color in the leg began to improve, 
the foot became mottled, and the prognosis seemed good. The next day some 
areas on the foot continued to improve but it seemed almost certain that some 
small clots were present in the distal portions of the tibial arteries. The leg, 
however, returned to almost normal within forty-eight hours. 

At the end of four days, a definite line of demarcation began to appear 
just above the ankle and the foot became darker. A diagnosis of embolic 
gangrene of the foot was made and amputation was decided on. 

The foot and lower third of the leg was amputated five days after the 
embolectomy. Dissection of the specimen revealed a thrombus in the an- 
terior tibial artery 5 cm. proximal to the external malleolus and in the pos- 
terior tibial, 7 cm. proximal to the external malleolus. 

Unfortunately, this patient suffered cerebral embolism, when nearly 
ready to leave the hospital, from which she later died. This afforded an op- 
portunity to examine and preserve the femoral vessels from the operative 
site (Fig. 433). Examination of the operative site showed approximately 25 
per cent. narrowing of the lumen of the vessel. That the function of the re- 
paired vessel was good cannot be doubted, as the circulation from the middle 
third of the thigh to the lower third of the leg was reéstablished. 


In summarizing the technical operations on blood vessels, 
it seems that this much neglected but important branch of 
surgery Offers the possibility of great usefulness, could its uses 
and performance be better understood by the average com- 
petent surgeon. The technic, while exacting, is simple and easily 
followed, providing the necessary equipment is available. The 
surgeon who is accustomed to major surgery is capable of 
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Fig. 433.—Approximately 25 per cent. of narrowing of the lumen. The 
circulation was not materially impaired, as is evidenced by the return of the 
circulation down to the point of additional emboli in the anterior and pos- 
terior tibial arteries. The antemortem emboli formed after the operation, but 
were not of sufficient size to interfere seriously with the circulation. 
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operating on blood vessels when faced with the dilemma of 
either amputation or worse. 
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MALIGNANT DISEASE OF BARTHOLIN’S GLAND 


VERNE C. HunT AND LESTER D. POWELL 


MALIGNANT disease of the vulva often involves the gland of 
Bartholin by direct extension, but primary malignancy of the 
gland is encountered so seldom that its recognition and dif- 
ferential diagnosis are difficult. ‘The structure of the gland 
makes it subject to the development of adenocarcinoma and 
epithelioma. Adenocarcinoma has been the predominating type 
of malignant disease in the few cases of malignant disease in the 
gland of Bartholin reported in the literature; epithelioma has 
been exceedingly rare as a primary process. Falls was recently 
able to find twenty cases of malignant disease of Bartholin’s 
gland in the English literature, but in only thirteen was the type 
of the disease stated; there were twelve cases of adenocarcinoma 
and one of epithelioma. 

Epithelioma is the most common type of malignant disease 
of the vulva encountered. This should aid in determining the 
primary source of malignant lesions of the vulva in close prox- 
imity to the gland of Bartholin. Adenocarcinoma of the vulva 
is very rare, but when it occurs and the gland of Bartholin is 
also involved the gland usually is primarily involved, and the 
vulva secondarily. The two cases herein reported were of this 
type. 

During the period from January, 1910 to January, 1925 
170 patients were operated on at the Clinic for lesions of Barth- 
olin’s gland. Of these operations, 151 were for cysts, seventeen 
for infection and abscesses, and only two for malignant lesions. 

It is well known that the prognosis for malignant lesions of 
the vulva is not good because of their rapid growth and early 
metastasis to the regional glands. For the same reasons prog- 
nosis is poor in malignant disease of the gland of Bartholin, 
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there having been frequent and early recurrence and metastasis 
in the cases reported. In Martin’s case, however, recurrence 
did not take place until four years after operation. Our first 
case has been too recent to determine the result. In our second 
case the patient was seventy-one years of age and died of causes 
other than demonstrable recurrence or metastasis, before suffi- 
cient time had elapsed to determine the operative result. 

The high malignancy of lesions of the vulva and the gland 
of Bartholin and their infiltration of surrounding tissues demand 
wide excision by the actual cautery. It was formerly our prac- 
tice to remove the regional lymph nodes as well (inguinal and 
femoral) on the side of involvement in all malignant lesions of 
the vulva, but it was discontinued, as experience has shown that 
when these nodes are involved their excision has not improved 
the ultimate results, remote metastasis occurring beyond these 
groups even after excision. When these nodes are not involved 
it is probable that inhibition of extension to them, or beyond, 
is as effectively accomplished through postoperative radiation 
as by surgical excision. 

The few cases of malignant lesions of Bartholin’s gland on 


record present no predisposing causes of their development. 
However, in view of the high malignancy of these lesions and 
their poor prognosis, if not treated before malignancy can be 
diagnosed clinically, the presence of a persisting tumor or en- 
largement of Bartholin’s gland should lead to early excision for 
diagnostic purposes. 


REPORT OF CASES 


Case I.—A woman, aged thirty-six, complaining of a tumor of the left 
side of the vulva, was examined September 26, 1924. She had one child living 
and well. There was a miscarriage in 1921. Menstruation, established at the 
age of fourteen, was of the regular twenty-eight day type of seven days’ dura- 
tion, without excessive flow and not painful. There had been a moderate 
amount of leukorrhea since the birth of the child. The appendix had been 
excised in 1906. The tumor had first appeared about four years befcre 
examination. It had increased very slowly until the last year, since which 
time the rate of growth had increased. When first noticed the tumor appeared 
as a small cyst, but in the last year it had become hard and slightly nodular. 
There was no history of preceding trauma or venereal infection. General 
physical examination was negative except for a hard nodular tumor of the 
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left gland of Bartholin, about 5 cm. in diameter, which was moderately tender 
and irritable when the patient walked. On account of its irregular outline 
and infiltration of surrounding tissues, particularly posteriorly along the left 
vaginal wall, a diagnosis of malignant disease of Bartholin’s gland was made 
and operation advised. 

At operation a tumor measuring 6 by 7.5 cm. was removed. There was 
no plane of cleavage and the tumor infiltrated the surrounding tissue. Due 
to this infiltration a portion of the sphincter ani was excised to ensure com- 
plete removal of the tumor. Reconstruction of the sphincter muscle was 
readily accomplished, after which the wound was closed without drainage. 
There was no evidence of regional glandular involvement. 

The pathologist’s report was malignant adenoma (Fig. 434). 

In spite of the radical operation, on account of the infiltration of the 
surrounding tissues, it seemed advisable to use radiotherapy also. After heal- 


Fig. 434.—Adenocarcinoma of gland of Bartholin, similar to those of the mixed 
tumor type found in the parotid, salivary gland, and palate. 


ing of the wound was complete, some induration of the tissues persisted. 
Therefore for one week, 14,386 mg. hours of surface radiation with radium 
was administered over the left side of the vulva and vagina and the left in- 
guinal regions. Four and one-half months later the patient returned for reéx- 
amination. The left side of the vulva was soft and pliable and entirely free 
from induration or evidence of recurrence. Reéxamination June 22, 1926, 
nearly two years after operation, did not disclose evidence of recurrence, and 
the patient is apparently well. 


Case II.—A woman, aged seventy-one, was examined February 21, 1914. 
She came to the Clinic on account of a tumor of the right side of the vulva 
which she first noticed four months before. She complained of constant an- 
noying pain with a bearing down sensation, which was aggravated by work 
or walking. The growth had enlarged quite rapidly and caused the urinary 
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stream to pass to the left. It also produced considerable pressure on the anus. 
The family and social history were negative. She had had perineal repair 
for laceration thirteen years before. 

General examination was negative except for a tumor of the right side of 
the vulva which involved the gland of Bartholin. It measured about 7.5 cm. 


whip 4 
‘J Ul 5.) 


Fig. 435.—Squamous-cell epithelioma of the gland of Bartholin, Grade 3, 


similar in type to those found in the cervix. 


in diameter, was hard and firm, but movable and not adherent to the skin. 
There was no discoloration, ulceration, or infiltration of the overlying skin or 
mucous membrane. The diagnosis was cancer of the right gland of Bartholin, 
which was confirmed at operation, when the mass with a portion of the vaginal 
wall was excised. The pathologist’s report was tumor of Bartholin’s gland, 
epithelioma 3 (Fig. 435). 





ACUTE INVERSION OF THE UTERUS 


James C. MAsson 


ACUTE inversion of the uterus is one of the most unusual and 
fatal complications of labor. Statisticians vary on the question 
of incidence; some place it at one in 200,000, others at one in 
10,000. This complication is rarely seen in hospital practice, 
and is most prevalent among the poor, especially those cared for 
by midwives. Most of the reported cases are in primiparas. 

Too vigorous compression of the fundus after delivery of 
the child, and traction on the cord, are suggested as predisposing 
causes. As inversion would be impossible in a well contracted 
uterus, it must be inferred that the uterus is relaxed. If it 
occurs during the third stage of labor it will be accompanied by 
free hemorrhage. In some cases it has been reported as occur- 
ring several days after delivery, but I am of the opinion that 
partial inversion took place during the third stage without its 
being noticed at that time. 

Hemorrhage is the most serious symptom and is accom- 
panied, or immediately followed, by extreme shock and pain. 
The uterus cannot be felt in the abdomen and a bleeding glob- 
ular mass can be seen protruding from the vulva. Acute inver- 
sion of the uterus cannot be mistaken for anything else. 

The most important consideration in the treatment is the 
control of the hemorrhage, which is accomplished most easily 
by placing hot compresses on the protruding uterus, by pressure, 
and by the use of pituitrin. If the hemorrhage has been free 
and the shock marked, no attempt should be made at immediate 
reduction. However, if the patient’s condition warrants, im- 
mediate reduction can, as a rule, be easily effected by making 
firm pressure with the fist of one hand on the fundus, while the 


other hand gives support through the abdominal wall. Trans- 
VOL. 6—84 1329 





1330 JAMES C. MASSON 


fusions should be given at the earliest possible moment in all 
cases. If the patient’s condition is very critical, two or more 
transfusions of whole blood of 500 c.c. each may be required. 

If reduction is not accomplished within twenty-four hours, 
I believe it is advisable to wait from ten to twenty days when the 
patient’s condition will be so much improved that she will be 
well able to stand an abdominal operation if one should prove 
necessary. Most authors advise a vaginal operation even when 
it is a secondary procedure. Personally I prefer reduction 
through a low median-line incision on account of the better 
exposure, the possibility of more accurate suture of the uterine 
wall, and protection of the peritoneal cavity from infection. 
Haultain advises cutting the posterior uterine wall while Dobbin 
advises making the incision in the anterior wall of the uterus. 
In either case it is generally necessary to incise the uterus from 
the level of the internal os to the fundus. Replacement of the 
uterus is then easily accomplished and the uterine wall can be 
accurately sutured. The posterior incision leaves a raw surface 
to which the intestines may become adhered, but in making the 
anterior incision the bladder has to be freed and there is a 
possibility of some trouble from venous oozing. 


ILLUSTRATIVE CASES 


Case I.—The patient, a married woman aged twenty-eight, had had very 
free bleeding April 11, 1922, about ten minutes after the delivery of a child 
weighing 8 pounds and 3 ounces. The bleeding was controlled by massage of 
the uterus. The placenta was expressed by the Credé method, and it was found 
to be still attached to the fundus of the uterus, which was completely inverted 
(Fig. 436). An unsuccessful attempt was made to replace the uterus, and the 
vagina was packed with gauze before the patient came to the Clinic. The patient 
showed considerable shock and a transfusion was given as soon as possible. 
On examination the uterus was still inverted, but not bleeding, and, while it 
was congested and edematous, the circulation had evidently not been inter- 
fered with. The organ was well contracted and the fundus was presenting 
through the vulva. On account of the poor condition of the patient it was 
thought advisable not to attempt reduction at that time. but instead to keep 
hot packs to the uterus. As the patient continued to improve and the circula- 
tion in the uterus was not in any way impaired, it was decided to wait until 
she had entirely recovered from the shock of delivery and hemorrhage. 

May 2d, about three weeks after the delivery (Fig. 437), the patient was 
given an anesthetic (combined novocain and nitrous oxid and oxygen) and an 
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This was not suc- 


attempt made to reduce the uterus through the vagina. 
cessful, so the abdomen was opened through a low median-line incision and an 


effort made to dilate the contraction ring which was at the level of the internal 
However, involution of the uterus had been so satisfactory that this was 


Os. 
impossible until a small incision was made in the anterior wall after freeing 
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Fig. 436.—Diagrammatic representation of an inverted uterus twenty- 
one days after delivery, in which involution has apparently progressed at a 


normal rate. 
It was then quite easy to replace the 


the bladder, as advised by Dobbin. 

uterus with the aid of an assistant making compressure on the fundus through 

the vagina. The anterior uterine wall, however, tore about two-thirds of its 

length. The opening in the uterine wall was closed with two rows of chromic 
In order to cover the raw surface it was thought advisable to shorten 


catgut. 
the round and broad ligaments with chromic catgut by a modified Coffey 
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Bladder 


Fig. 437.—Complete inversion of the uterus; tubes and uterine ligaments 
protrude from the constricted cervical canal. 


method, and the patient was given a transfusion the next day. Convales- 
cence was uneventful; the patient was dismissed from the hospital sixteen 
days after operation. 


Case II.—This patient was a primipara, aged twenty-five. Her pregnancy 
was normal until 5.00 p.m. April 3, 1926, when she had a low forceps delivery 
of a boy weighing 8.5 pounds. Fifteen minutes later the placenta was de- 
livered normally, but it was followed by a sudden gush of blood. The hemor- 
rhage was rather profuse and continuous. The patient was brought to St. 
Mary’s Hospital about 10.00 p.m. in a state of shock. On examination a 
membranous tag was found protruding from the vulva and there was some 
bleeding from the uterus. The perineum was lacerated to the sphincter ani. 
The uterus was so completely inverted that the fundus could be palpated in 
the vagina near the outlet. A transfusion of 500 c.c. of blood and an intra- 
venous injection of 500 c.c. of physiologic sodium chlorid solution were given; 
heat was applied, and cardiac stimulants were administered. The patient 
rallied well, but her condition contraindicated any attempt to restore the 
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uterus. Improvement was steady. Another transfusion of 500 c.c. of blood 
was given April 18th. 

April 20th the Dobbin operation was performed through a low abdominal 
incision in the median line. The constricting cervical ring was incised 
anteriorly. The incision was then extended downward on the anterior wall 
of the uterus to the fundus through the full thickness of the uterine wall. 
The fundus was grasped with tenaculum forceps and steady traction made 
until the uterus was restored to its normal position. There was an area of 
dry gangrene, about 2.5 cm. in diameter, in the fundus which was excised. 
The uterus was closed as following cesarean section. The patient was in the 
hospital thirty-seven days after operation as a result of bilateral femoral 
thrombophlebitis, but was in good condition when she left. 








PHARYNGEAL SINUS WITH CERVICAL POTT’S DISEASE: 
REPORT OF SIX CASES! 


GorRDON B. NEW AND WALTER J. DECKER 


PHARYNGEAL sinus associated with cervical Pott’s disease is 
a rare condition. We have examined six patients with this 
condition at the Mayo Clinic during the last fifteen years. It 
is of interest that five of the six patients presented themselves 
to the laryngologist rather than to the orthopedist for examina- 
tion. During the same period twenty-four patients with tuber- 
culosis of the cervical spine without pharyngeal sinus were 
examined. 


REPORT OF CASES 


Case I.—A man, aged thirty-one, came to the Clinic January 22, 1913. 
For the last two years he had had a slight pain in the back of the neck. He 
fatigued easily, perspired, was nervous, and afflicted with tremor and insomnia. 
He had had measles at the age of twenty. One year before examination his 
right hand had been amputated because of injury. He had been in bed one 
year because of weakness and pain in the back of the neck. Six months be- 
fore coming to the Clinic he had had difficulty in swallowing, but during the 
last two months he had had only slight difficulty in eating solid foods. He 
was referred for examination on account of a goiter. 

When examined the patient appeared undernourished. He had lost 51 
pounds during the last year. His pulse rate was 120 and the systolic blood 
pressure 140. The leukocytes numbered 12,000 and the erythrocytes 7,760,000. 
The analysis of the urine was negative. There was bulging of the posterior 
wall of the pharynx, and a draining sinus. Movements of the neck were re- 
stricted and associated with pain. Examination of the eyes showed exoph- 
thalmos 2 and Stellwag’s sign 2. Bismuth paste injected into the pharyngeal 
sinus was revealed by the roentgen ray extending to the fourth cervical ver- 
tebra. 

A plaster-of-Paris cast was applied to the head, neck, and shoulders; the 
patient was advised to rest in bed and instructed regarding general hygienic 
measures. 


1 Read before the American Laryngological Association, Montreal, 
Quebec, June 3 to 5, 1926. 
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Fig. 439.—The cervical spine showing the injection of bismuth through the 
pharyngeal sinus. 
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Case II.—A man, aged thirty, came to the Clinic April 3, 1918 because of 
a draining pharyngeal sinus. Seven months before, he had had tonsillectomy 
under local anesthesia. Shortly afterward the throat started to swell and at 
the end of a week, an abscess ruptured spontaneously, with the discharge of 
an ounce or more of pus. The throat again became swollen and continued to 
discharge a small amount of pus. Two months previous to examination, 
general symptoms appeared, such as aching of the body, slight fever, and gen- 
eral malaise. The swelling recurred again and the patient was under the care 
of a physician for a few days, the treatment including drainage, applications 
of roentgen ray, and injections of methylene-blue and iodin. 

Examination at the Clinic revealed a small, draining sinus on the posterior 
pharyngeal wall just lateral to the median line. The mucous membrane sur- 
rounding the sinus was moderately hypertrophic; that of the nose was markedly 
hypertrophic. The septum was fractured, causing unilateral obstruction. 
The ears were normal. There was moderate unilateral cervical adenitis. 


Se 


Fig. 440.—The pharyngeal sinus on the posterior pharyngeal wall. 


Bismuth paste injected into the pharyngeal sinus was revealed by the roentgen 
ray in a posterior pharyngeal abscess anterior to the cervical spine and ex- 
tending anteriorly to the seventh cervical vertebra. 

The consultants who saw the patient believed that the sinus should not 
be treated radically unless considerable more trouble occurred. General 
hygienic measures were advised. The patient writes that his throat has felt 
much better since the bismuth injection. 


Case III.—A man, aged sixty-six, came to the Clinic October 4, 1921 
complaining of swelling of the left side of the neck, and pain in the ear and 
mastoid region. The pain had been endurable until nine months before ex- 
amination when the swelling appeared. Four months later an abscess in the 
left side of the neck was drained. 

On examination a swelling was found in the left upper posterior cervical 
region; it was hard but apparently inflammatory, with a small, draining sinus 
posterior to the sternomastoid muscle, about 3.8 cm. below the tip of the mas- 
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toid. The cervical mass was about 6.3 by 12.5cm. In the left posterior pharyn- 
geal wall, about 1.3 cm. from the median line, was a sinus on the level with the 
lower margin of the soft palate. This cervical sinus was injected with bis- 
muth paste, and the roentgen ray revealed tuberculosis of the third and fourth 
cervical vertebre. 


Fig. 441. Fig. 442. 


Figs. 441 and 442.The bilateral sinus posterior to the sternomastoids. 


The patient did not remain for treatment, but was advised with regard 
to general measures for his general condition. Symptoms were not sufficiently 
acute to recommend any fixation of the spine. 


Case IV.—A man, aged thirty-four, came to the Clinic January 12, 1925 
because of bilateral sinuses in the posterior cervical region. Two years and 
four months before he had developed a pharyngeal abscess which was incised. 
One month later he had had acute pain and swelling of the right side of the 
neck. Following drainage of the abscess he was under the care of a physician 
for five months, the treatment including traction of the head. He continued 
to have the swelling and discharge from both sinuses of the neck intermittently 
at intervals of about one month. 

The patient appeared old beyond his years, but he had not lost weight. 
His temperature was 98.6°, the leukocytes numbered 12,700, and the erythro- 
cytes 5,130,000. The Wassermann reaction and analysis of the urine were 
negative. There was a sinus in the right posterior pharyngeal wall above the 
margin of the soft palate; otherwise the ears, nose, and throat were normal. 
The neck could be moved freely in all directions and there was no tenderness 
over the cervical region. There were discharging sinuses on both sides, pos- 
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terior to the sternomastoid muscle about the median cervical region. With 
bismuth paste injected into the sinuses the roentgen ray revealed them ex- 
tending into the second and third cervical vertebra. 

A consultant from the Section on Orthopedics, who saw the patient, be- 
lieved that the condition was quiescent and that considerable new bone was 


Fig. 443.—The bismuth injection to demonstrate the involvement of the spine. 


being formed. He advised against surgical measures and any method of sup- 
port for the present. 


Case V.—A young man, aged nineteen, came to the Clinic April 14, 1925. 
Fourteen months before, he had received an injury on the back of his neck, and 
seven days later his neck was stiff. Three months after the injury a pharyngeal 
abscess developed and was incised. Following this the patient was under the 
care of a physician for six months, the treatment including a plaster-of-Paris 
cast to the head, neck and chest. Later an abscess, which had appeared in 
the upper left cervical area, was incised and the following day the patient had 
a pharyngeal hemorrhage. He had had a discharging sinus of the neck for the 
last three months and fullness of the right side of the neck for the last two 
months. 

On examination the patient appeared undernourished, having lost 30 
pounds during the last year. His temperature was 100.2°; the pulse rate was 
112; the leukocytes numbered 10,200, and the erythrocytes 4,320,000. There 
was some granulation tissue and a sinus at the junction of the upper poles of 
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the left anterior and posterior pillars. Rotating movements of the neck were 
almost impossible and on bending the head forward there was slight pain. 
There was a discharging sinus on the left side posterior to the sternomastoid 
muscle just above the median cervical region. When bismuth paste was in- 
jected into the sinus, it immediately exuded through the granulated area at 
the upper part of the left posterior pillar, and the patient spat it out on his 
tongue. The Roentgen ray showed involvement of the anterior arch of the 
atlas and the odontoid process of the axis. 

A consultant from the Section on Orthopedics advised general hygienic 
treatment, a brace for one year, and then a leather collar. 


Case VI.—A man, aged seventy-one, came to the Clinic June 1, 1925 be- 
cause of pain in the head and stiff neck. Eight months before he had had a 
“‘carbuncle”’ on the back of his neck which was incised and drained, healing 
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Fig. 444.—Bismuth injection of the pharyngeal sinus involving the first and 
second cervical vertebre. 


in two weeks. Four weeks after its appearance gradually increasing inter- 
mittent pain had been felt in the occipital region, radiating generally over the 
head. For the last three months the patient had had postpharyngeal dis- 
charge and seven days before examination had had attacks of nausea and 
vomiting. He had lost 21 pounds during the last six months. 
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On examination the patient’s temperature was 99°. The leukocytes 
numbered 11,400, and the erythrocytes 4,300,000. There was an area of 
granulation tissue and a sinus just above the margin of the soft palate on the 
right side of the posterior pharyngeal wall, from which pus was expressed. 
Forward movements of the neck were limited, and there was a scar just to the 
right of the posterior median line. With the injection of bismuth paste the 
Roentgen ray revealed the sinus leading to the second cervical vertebra, with 
destruction of the first and second cervical vertebre. A consultant from the 
Section on Orthopedics said the condition was chronic and advised general 
hygienic measures and heliotherapy. 


DISCUSSION 


There are four types of retropharyngeal abscess from which 
a sinus may result: (1) The acute, which occurs laterally in the 
pharynx, secondary to a nasopharyngeal or pharyngeal infection; 
the etiology of this is similar to a peritonsillar abscess; (2) that 
affecting children which is due to a pyogenic infection and is 
usually associated with a similar infection in the cervical glands; 
(3) the tuberculous type, which is associated with tuberculosis 
of the cervical glands; this is a breaking down of a tuberculous 
pharyngeal gland; and (4) the type secondary to tuberculosis of 


the cervical spine; the tuberculous abscess may involve the upper 
or lower cervical vertebre and the symptoms vary with the 
situation. 


Tubbey shows from statistics of numerous authors that one 
patient of five suffering from Pott’s disease has abscesses, 
and that most abscesses occur in the lower portions of the 
spine. 

In the pharynx the abscess usually develops near the median 
line, spreads through the prevertebral fascia and terminates 
behind the constrictors and the pharyngeal aponeurosis. As 
the pharyngeal abscess enlarges it may spread behind the pre- 
vertebral layer of the deep cervical fascia and the carotid sheath 
and point behind the sternomastoid muscle; it may gravitate 
downward, causing respiratory obstruction or, as in one case 
seen at the Clinic, with involvement of the seventh cervical 
vertebra, it may rupture into the esophagus, causing an eso- 
phageal as well asa cervical fistula. It may, however, spread in 
front of the prevertebral fascia and point anterior to the sterno- 
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mastoid muscle. Ely says they may pass along the axillary 
plexus and rupture in the axilla. 

The symptoms which occur with retropharyngeal abscess 
associated with Pott’s disease vary according to the location of 
the process. Neuralgic pains may occur over the back of the 
neck and sides of the head with some stiffness of the neck and 
change in the voice. Early symptoms, such as difficulty in 
swallowing, may appear if the abscess encroaches on the pharynx, 
or if it extends down behind the esophagus. Sometimes pharyn- 
geal or laryngeal obstruction may be a symptom. There may 
be a mass, sometimes bilateral, in the neck, either anterior or 
posterior to the sternomastoid muscle, which later may break 
down. 

In this group pharyngeal sinus associated with tuberculosis 
of the cervical spine occurred only in males; four of the patients 
were young, one a man of sixty-six and one a man of seventy- 
one. The symptoms extended over periods varying from six 
months to twenty-eight months. 

Retropharyngeal abscess not associated with cervical Pott’s 
disease most commonly occurs in young children. Of seventeen 
cases of retropharyngeal abscess examined which were not of 
tuberculous origin, eleven occurred in children less than five 
years of age. Of the thirty cases of cervical Pott’s disease twenty- 
two were in adults, of whom six had pharyngeal sinuses, and 
eight in children with no pharyngeal sinus. 

The part of the cervical spine involved in our six cases was 
the first and second vertebrz in two cases, the second and third 
in one case, the third and fourth in one case, the fourth in one 
case, and the seventh in one case. 
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ACTINOMYCOSIS OF THE TONGUE: REPORT OF TWELVE 
CASES 


FREDERICK A. FIGI 


Four years ago, in collaboration with New, I reported a 
group of three personal cases of primary actinomycosis of the 
tongue, together with thirty-five cases collected from the litera- 
ture. These three cases occurred in a group of sixty-six patients 
with actinomycosis of the head and neck. Nine more cases of 
primary actinomycosis of the tongue have since been recog- 
nized here, making a total of twelve cases observed and treated 
at the Mayo Clinic. The number of cases in the head and neck 
has increased to approximately 225 during this time. 

Secondary involvement of the tongue with actinomycosis is 
occasionally seen, but the condition rarely occurs as a primary 
infection of the tongue in man. Illich, in 1892, found only fifteen 
cases in which the condition was primary in the tongue among 
a group of 569 collected cases of actinomycosis. Krymow, in 
1909, collected twenty-seven such cases from the literature. 
The thirty-five cases collected at the time of our original report 
four years ago, together with two” * reported in the literature 
since then, and our group of twelve personal cases make a total 
of forty-nine cases at present. 

On the other hand, the infection is commonly primary in 
the tongue in certain domestic animals, especially cattle and 
hogs. The incidence of primary actinomycosis of the tongue, or 
so-called wooden tongue, in cattle is recorded by various author- 
ities as ranging from 18!” to 29 per cent,® while 5 per cent” 
of all slaughtered hogs are said to have encapsulated actino- 
mycotic nodules in the tongue. The relatively more frequent 
occurrence of the condition in animals is probably accounted 
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for by the fact that their habits and mode of living bring them 
in more direct contact with infectious material. 

Although actinomycosis has been recognized as a pathologic 
entity since 1899, the exact type of streptothrix causing the 
infection and the method of its introduction into the body are 
still in dispute. The latter is well considered in connection with 
actinomycosis of the tongue since it is quite generally agreed 
that the infection in most such cases gains entrance into the 
body through the mouth. Whether the organism normally 
inhabits the mouth, as the work of Lord would seem to indicate, 


Fig. 445.—Primary actinomycosis in the left margin of the tongue. 


or whether it is introduced with infected food or by means of 
foreign bodies has not been definitely determined. Bostroem, 
one of the early workers in this field, isolated from several patients 
with actinomycosis an aérobic streptothrix easily grown even 
at air temperature. He found that this was somewhat akin to 
the mycelial parasites of grasses in marshy districts, and from 
this observation evolved the theory that the normal habitat of 
the organism is inside the husks or sheaths of barley and other 
grasses, from which it is conveyed to the mouth where it gives 
rise to the characteristic lesion. This theory is the one most 
commonly taught. 
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On the other hand, Wolff and Israél, two other early investi- 
gators, found an anaérobic streptothrix which was difficult to 
cultivate and grew best at body temperature. This led to the 
theory that the organism normally inhabits the mouth (espe- 
cially the cavities of carious teeth) and other portions of the 
alimentary tract, and that under certain conditions it is able 
to invade the tissues. One of the conditions favoring this 
invasion is supposedly trauma alone, or trauma associated with 


Fig. 446.—Foreign body surrounded by actinomycetes within nodule excised 
from tongue. 


the presence of a foreign body such as a splinter of wood or the 
beard of a grain. This anaérobic organism isolated by Wolff 
and Israél is the one most frequently found in clinically typical 
cases of actinomycosis. The réle of the foreign body so fre- 
quently found embedded in the infected tissues in these cases 
may be either to introduce the infection itself directly or merely 
to produce an area of lessened resistance so that the organism 
normally present in the mouth can gain entrance. Certain 


clinical facts support both these possibilities. Patients with 
VOL. 6—85 
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actinomycosis often date the onset of their trouble from the 
piercing of the mucous membrane of the mouth or throat by 
the beard of a grain. The infection also frequently develops 
immediately after extractions of teeth, and occasionally after 
tonsillectomy, biting the tongue, or other intra-oral trauma. 

Primary actinomycosis of the tongue is most frequently 
seen about its margins and the anterior dorsum, that is, the 
portions most subjected to trauma from the teeth. The presence 
of foreign vegetable particles in the infected area, both in 
man and in animals, has been noted by a number of observ- 
ers.') 7 % 13, 15,17 Bostroem, studying serial sections of actino- 
mycotic lesions of the tongue in cattle, was able to demonstrate 
foreign bodies in nearly all recent cases, and von Hollandt had 
the same experience with hogs. Barley beards are supposedly 
the most common offender. The presence of such foreign bodies 
has been shown in the primary lingual nodules in man by Fischer, 
Jurinka, von Baracz, Schartau, Harms and Kockel, and the 
same observation has been made in the Clinic (Figs. 445, 446). 

Following the recognition of the first case of actinomycosis 
of the tongue in the clinic in 1919, two further cases were seen 
within a period of thirteen months, and one or two cases have 
been diagnosed each succeeding year (Table 1). 


TABLE 1 


ACTINOMYCOSIS OF THE TONGUE AT THE MAyo CLINIC 
Year. Cases diagnosed. 


From this it appears quite certain that the condition escaped 
recognition here prior to 1919, and considering the few cases 
reported in the literature, it probably has also gone unrecognized 
elsewhere. A number of our recent cases would probably have 
been passed by with a diagnosis of simple pyogenic abscess of 
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the tongue, infected cyst, and so forth, if actinomycosis had 
not been suspected prior to operation. Several of the patients 
have undoubtedly recovered following simple incision and drain- 
age of the abscess, but if the operator had not been on the look- 
out for the granules at the time of drainage, the most favorable 
opportunity of recognizing the condition would have been lost. 

A detailed microscopic review of all the inflammatory tumors 
of the tongue removed in the clinic prior to 1919 has been made 
without disclosing a single additional case. In cases in which 
there was simple drainage of an abscess of the tongue, neither 
pus nor tissue for microscopic examination is available at this 
time, so that no conclusions can be drawn from a review of 
such cases. Sanford, in 1923, worked out the geographic dis- 
tribution of actinomycosis in the United States, showing in a 
very interesting way how the largest groups of cases reported 
have occurred in areas in close proximity to the leading medical 
centers of the country. The states with the greatest number of 
cases are in order of incidence: Massachusetts, New York, 
Illinois, and Minnesota, all of which have excellent clinical 
facilities. Diagnostic acumen would seem to be an important 
factor in the incidence of the condition. An interesting geo- 
graphic distribution is also shown by the cases of actinomycosis 
of the tongue seen in the Clinic. All are from the adjacent states, 
which furnish the largest number of patients coming here. There 
were two patients each from Minnesota and Iowa, and one from 
each of the following states: Wisconsin, South Dakota, Ne- 
braska, North Dakota, Michigan, Illinois, and Indiana. One 
was from Ontario. Of the other two cases reported in American 
literature, one was from Oklahoma and the other from Wis- 
consin. 

The infection attacks males much more frequently than 
females. In our series there were ten males, as compared with 
two females. The percentage of males is greatly lowered when 
the entire group of cases is taken into consideration, there being 
a total of thirty-seven males and eleven females, and one patient 
whose sex was not mentioned. Actinomvcosis elsewhere in the 
body is also more common in the male. This is probably ac- 
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counted for by the more frequent exposure of men to trauma 
and to infected material. 

The condition is usually associated with rural occupations, 
although the infection has been encountered in persons of various 
other callings. The three patients with primary actinomycosis 
of the tongue seen here prior to 1921 were not farmers, but all 
of the nine patients seen since then have been. This percentage 
of farmers (75 per cent) is about the same as that found in our 
group of approximately 225 cases of cervicofacial actinomycosis. 
This high percentage of the disease in farmers is less striking, 
however, when one considers that approximately half of the 
patients seen in the clinic follow agricultural pursuits. The occu- 
pations of the patients in thirty-nine-of the personal and col- 
lected cases of primary actinomycosis of the tongue have been 
recorded, and twenty-five (63 per cent) of these were associated 
with rural life. 

The patients with actinomycosis of the tongue ranged be- 
tween forty-one and sixty-nine years of age. The youngest 
case reported in the literature was that of Kellock, in a boy 


aged eighteen, while the oldest was that of Illich, in a janitor 
aged seventy-five (Table 2). 


TABLE 2 


INCIDENCE OF ACTINOMYCOSIS OF THE TONGUE BY DECADES 
Years. 

11 to 20 

21 to 30 

31 to 40 

41 to 50 

i) Sn es : 

61 to 70 

71 to 80 


The age in some of the earlier reported cases is not recorded. 
Table 2 brings out the fact that the condition is a disease of 
adult life; over 80 per cent of the cases occur between the ages 
of twenty and sixty years. The figures of Table 2 coincide very 
strikingly with those pertaining to our cases of actinomycosis 
of the head and neck. Although no cases of primary disease in 
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the tongue have been reported in patients less than eighteen 
years of age, during the last year we have seen the infection in 
the cheek in a patient of four years, and have at the present 
time under observation a child two years old with this infection 
in the malar region. 

The clinical course and physical findings in primary actino- 
mycosis of the tongue are sufficiently characteristic to permit of 
accurate clinical diagnosis in a high percentage of cases after 
the condition has been observed a time or two. Of the last 
eight cases seen in the clinic the true nature of the condition was 


Fig. 447.—Primary actinomycosis in left anterior quadrant of tongue in pa- 
tient with pulmonary tuberculosis. 


suspected in seven prior to operation. In the eighth case, that 
of a man with bilateral active pulmonary tuberculosis, the 
tumor of the tongue was considered a part of the tuberculous 
infection until it softened and was drained (Fig. 447). As a 
rule, the patient notices a hard, deep-seated nodule in the 
body of the tongue, which is at first painless and produces no 
discomfort aside from its presence. In the course of a few days 
to a week or two the nodule comes to lie directly under the 
mucous membrane of the tongue, and elevates it (Fig. 448). 
Coincident with this it becomes softer and distinctly painful 
and tender. A small, pale-yellowish area also develops over the 
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most prominent portion, and unless the nodule is excised or 
drained at this time it ruptures spontaneously and discharges a 
few cubic centimeters or more of foul pus. Following this the 
pain and soreness are much improved for a few days, when the 
same process is repeated, spontaneous rupture taking place as 
a rule within another week or two. As this process continues 
the area of induration and thickening gradually extends through 


Fig. 448.—Primary actinomycosis in left side of tongue developing as an acute 
abscess. 


the body of the tongue and into the floor of the mouth, producing 
firm fixation of the tongue so that protrusion beyond the incisor 
teeth becomes impossible. Subsequently the infection extends 
farther into the soft tissues and an abscess usually points in the 
submental area. Intervention will generally be sought long before 
this, and frequently the nodule is excised even before softening 
begins (Figs. 449, 450). 

The patients seen in the Clinic had had symptoms for from 
four days to five years prior to our examination, although all 
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but one case were of less than six weeks’ duration. A number of 
them had undergone treatment elsewhere on account of the 


Fig. 449.—Extensive primary actinomycosis of tongue, with diffuse induration 
of tongue and floor of mouth. 


Fig. 450.—Primary actinomycosis of tongue with sinus pointing externally in 
submaxillary region. 


condition, and in several cases abscesses had been drained 
repeatedly without the true nature of the process being recog- 
nized. 
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The time that these patients were under our observation 
prior to the establishing of a definite microscopic diagnosis 
ranged from two days to one week, in all but the one case in 
which the disease had been present for five years. The diagnosis 
is made from the clinical history and findings and corroborated 
by the microscopic demonstration of actinomyces. The latter 
necessitates simple drainage or excision of the infected area. 
If the patient is seen early before softening occurs, wide excision 
is preferable. The sulphur bodies or colonies of actinomyces 
can as a rule be made out quite readily in the pus at the time 
such an abscess is drained, although they are often so small as 
to escape detection readily, even when one is looking closely 
for them. If the nodule is excised before it is broken down actino- 
myces will be present in such small numbers that numerous 
microscopic sections, possibly even in series, are necessary to 
demonstrate them. Except for the actual finding of the organ- 
ism there is nothing characteristic in the microscopic picture of 
tissue from such a nodule. The acute and subacute inflammatory 
reaction with marked lymphocytic infiltration could well be 
that of any simple pyogenic infection. 

Differential diagnosis must exclude syphilis, tuberculosis, 
infected cyst, localized pyogenic infection, and carcinoma of the 
tongue. The Wassermann reaction is almost invariably posi- 
tive in cases of gumma and there is a prompt response to anti- 
syphilitic measures, so that gumma is readily excluded by a 
negative test. A tuberculous nodule is usually much more 
indolent and does not show the same tendency to break down 
early. It is almost always accompanied by positive pulmonary 
findings on roentgenologic if not on physical examination. 
There is usually definite evidence of systemic reaction with a 
tuberculous nodule in the tongue, which is characteristic. In 
case of a simple infected cyst the history will usually serve to 
differentiate it from primary actinomycosis of the tongue, as 
in the former a rather soft, discrete tumor has as a rule been 
palpable for months or years prior to the acute flare-up. An 
inflammatory nodule due to pyogenic infection will often present 
a history and findings identical with those of primary actino- 
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mycosis, and very careful microscopic examination following 
excision is the only means of excluding it. A localized malig- 
nant tumor in the body of the tongue may at times suggest 
actinomycosis, but usually the former is harder and accom- 
panied by more pain from the onset. A probable diagnosis of 
carcinoma had been made in one of the first cases of actinomy- 
cosis of the tongue observed here. Other benign lingual tumors 
need not be mentioned in this regard as they should lead to no 
confusion. 

Patients with primary actinomycosis of the tongue usually 
seek treatment quite early, as the nodule very promptly comes 
to their attention. Both medical and surgical measures are of 
value. Arsenic internally and various antiseptic and germi- 
cidal solutions injected into the nodule have been tried with 
some success. The effect of the latter was probably to produce 
an acute inflammatory reaction which hastened spontaneous 
rupture and drainage of the infected area. Claisse has produced 
absorption of the nodule in one case by the administration of 
large doses of potassium iodid. Medical and surgical treatment, 
combined with radium, was used in most of our cases. If the 
patient was seen early before the nodule had broken down, 
wide excision was made and the wound sutured. This was 
followed by potassium iodid given internally. If the nodule 
had already softened and there was an acute inflammatory 
infiltration of a large portion of the tongue, simple drainage was 
established, the wound gently curetted, and then swabbed 
with tincture of iodin, or cauterized lightly with diathermy or 
the actual cautery. In addition, radium was applied externally 
over the submental and submaxillary regions, and gradually 
increasing doses (10 to 200 drops, three times a day) of a satur- 
ated solution of potassium iodid were given by mouth. Radia- 
tion apparently is of definite value in helping to break down the 
granulomatous area and thus prevent extension of the infection, 
as it has been quite satisfactorily shown that actinomycosis is 
spread by means of budding granulomatous processes rather 
than by metastasis. 

With the treatment outlined practically all cases of pri- 
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mary actinomycosis of the tongue will clear up entirely, regard- 
less of the extent of the infection. With few exceptions the infec- 
tion in these twelve cases was of much shorter duration and more 
localized than in the remainder of the cervicofacial group. All 
of the latter completely recovered except those that presented 
definite evidence of meningeal or intrathoracic involvement, or 
those in which these complications were feared on account of 
the extent of the condition at the time the patient first came under 
our observation. Eleven of them have been traced and all of 
these have remained well. The one not heard from had a small 
discrete nodule in the tongue which was excised widely, and 
as the use of potassium iodid and radium supplemented the 
excision, the possibility of extension of the infection should be 
very remote. Moreover, all of the patients had been instructed 
at the time they left here either to write or return should further 
trouble develop in the tongue, and the failure of this one patient 
to reply to the questionnaire in all probability indicates that the 
condition has not recurred. 


CASES NOT PREVIOUSLY REPORTED 


Case I.—A farmer, aged fifty-eight, came to the Clinic October 4, 1921 on 
account of thickening and limitation of motion of the tongue, which had started 
about five years previously following biting of the organ. This condition had 
gradually extended through the tongue, so that he had been unable to pro- 
trude it for the past two years. He had noticed no ulceration, appreciable 
pain or dysphagia at any time. 

Examination showed some enlargement and marked induration extend- 
ing through the anterior third of the tongue and floor of the mouth into the 
submental region, firmly fixing the tongue to the floor of the mouth. Routine 
examinations of urine and blood were negative. A clinical diagnosis of low- 
grade malignancy or actinomycosis was made and the patient given radium 
externally with distance and screening. 

The patient returned for observation five weeks later with some improve- 
ment in the induration and swelling of the tongue. A small pustule just be- 
low the border of the right mandible anteriorly was opened and actinomyces 
demonstrated in the drop of pus expressed. The radium treatment was re- 
peated and potassium iodid administered. 

On the patient’s return one month later there was very marked improve- 
ment in the condition of the tongue. This patient is well at the present time. 


Case II.—A farmer, aged forty-one, registered at the Clinic July 11, 1922. 
He complained of a hard, painless nodule on the left side of the dorsum of the 
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tongue which had been first noticed four weeks previously and had been in- 
creasing in size the last two weeks. Examination showed a firm nodule, 1.5 
cm. in diameter, in the median line of the anterior third of the tongue, pre- 
senting on the dorsum but extending almost through the body. Differential 
diagnosis considered actinomycosis, tuberculosis, and infected cyst. The 
nodule was excised under local anesthesia and actinomyces demonstrated 
in the microscopic sections. There was no evidence of recurrence of this 
lesion at the time the patient was last heard from, three months later. 


Case III.—A farmer, aged forty-two, registered February 1, 1923, com- 
plaining of a small lump on the ventral surface of the left side of the tongue 
which had appeared four weeks previously. This had recently become very 
tender and extended to the dorsum of the tongue, where it was incised with 
the escape of a good deal of pus the day before the patient came to the Clinic. 

Examination showed a firm, rounded tumor, about 1.5 cm. in diameter, 
in the left side of the tongue, at the junction of the middle and anterior thirds, 
which felt inflamed. A clinical diagnosis of probable actinomycosis was made. 
The nodule was excised under local anesthesia and actinomyces demonstrated 
microscopically. The patient left the Clinic about a week later, and has not 
been heard from since. 


Case IV.—A farmer, aged sixty-one, registered April 14, 1923, because of a 
lump in the left side of the tongue, which had been present for six weeks and 
had been incised three times in four days by his local physician with the es- 
cape of a small amount of pus each time. 

Examination revealed a firm, smooth, rounded nodule deep in the sub- 
stance of the tongue, at the junction of the anterior and middle thirds, just 
to the left ‘of the median line. In differential diagnosis infected cyst, tuber- 
culosis, and actinomycosis were considered. The nodule was excised under 
local anesthesia and actinomyces demonstrated in the microscopic sections. 
Potassium iodid was given internally and radium applied over the submental 
and submaxillary region. No recurrence was noted as late as three years 
afterward. 


Case V.—A farmer, aged forty-eight, came to the Clinic March 26, 1924, 
on account of a tumor on the left side of the tongue which he had noticed for 
about ten days. He had consulted his local physician who treated it once with 
Roentgen rays. 

On examination a firm, smooth, rounded tumor, about 2 by 2.5 by 3 cm. 
was seen to involve the full thickness of the anterior portion of the tongue on 
the left side. There was a small, fluctuant area on the lateral aspect of this 
which was incised under local anesthesia and pus containing actinomyces 
evacuated. Potassium iodid was given internally and radium applied over the 
submental and submaxillary regions. No recurrence was ever reported. 


Case VI.—A farmer, aged forty-three, came to the Clinic October 2, 1924, 
with a phlegmon of the tongue of four days’ duration. The patient at this 
time was under observation in the Clinic on account of active pulmonary tu- 
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berculosis, with open lesions. Following hot compresses and irrigations a 
small abscess pointed on the ventral surface of the tongue after five days, and 
on drainage actinomyces was found in the pus. Radium treatment was given 
over the submental and submaxillary regions. The condition never recurred. 


Case VII.—A farmer, aged sixty-nine, registered February 21, 1925. 
An epithelioma on the left lower lip had been excised, together with the re- 
gional lymph nodes, one month previously, and a week later a lump in the 
tongue was noticed. This had been quite sore the last few days. 

Examination disclosed a firm nodule, 1.5 cm. in diameter, on the anterior 
third of the tongue, which felt inflammatory. A clinical diagnosis of probable 
actinomycosis was made. The nodule was explored and a sinus, about 4 cm. 
long, extending down into the base of the tongue, was found. A pocket con- 
taining pus was opened and actinomyces demonstrated microscopically. 
Potassium iodid was given internally and radium applied over the submental 
and submaxillary regions. Nine months later there had been no recurrence. 


Case VIII.—A farmer’s wife, aged fifty-three, registered December 29, 
1925. She had noticed a smarting sensation on the left side of the dorsum of 
the tongue about a week previously, and a nodule which was gradually increas- 
ing in size appeared in this area a day or two later. 

Examination revealed an inflammatory tumor on the left side of the 
tongue, about 2 cm. in diameter, with a small area of fluctuation on the ventral 
aspect. A clinical diagnosis of probable actinomycosis was made. The nodule 
broke down following hot irrigations, and actinomyces was recovered from 
the pus on incision. Potassium iodid was given internally and radium ap- 
plied over the submental and submaxillary regions, To date there has been no 
recurrence. 


Case IX.—A farmer, aged forty-nine, registered March 9, 1926. He had 
noticed a small, painless nodule in the middle of the dorsum on the anterior 
third of the tonguc about five weeks previously. Originally it had been about 
3 mm. in diameter but it had increased somewhat in size. 

Examination showed a hard nodule, 1.5 cm. in diameter, in the middle 
of the dorsum on the anterior third of the tongue. Clinical diagnosis of prob- 
able actinomycosis was made. Excision was performed under local anesthesia 
and actinomyces demonstrated in the microscopic sections. The patient is 
well at the present time. 
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THE INSIDIOUS, SYMPTOMLESS, DESTRUCTIVE EFFECT 
OF CHOLESTEATOME 


Haroip I. LILLIE AND WILLIAM B. STARK 


Two particularly interesting cases showing the insidious, 
symptomless, destructive effect of cholesteatome in the mastoid 
bone have been observed in the Mayo Clinic. The origin and 
pathogenesis of cholesteatome have always been a moot ques- 
tion. It has been suggested by Humiston and Piette that the 
term “cholesteatoma” be used for true primary tumors originat- 
ing from displaced embryonic epidermic germs. “Cholesteatosis’’ 
is suggested for those originating as the result of inflammatory 
reaction. These authors reported a case in which the cholestea- 
tome tumor was found in the cecum. 

The most frequently encountered cholesteatomas of the 
middle ear and mastoid fall in one of two groups: (1) Those 
that are encapsulated; (2) those that are not encapsulated. Win- 
grave describes the pathogeny of these groups as follows: 

“The first or encapsulated type is seen as a pearl-like sac 
completely filling a space in the petromastoid, belonging either 
to the antro-tympanic chamber, or its adjacent pneumatic 
cavities from which it is sometimes easily removed. These 
cavities are, in their normal state, lined by a single layer of 
short columnar, or cubical epithelium resting upon a thin fibro- 
vascular endosteum. The sac of the cholesteatoma consists of 
a somewhat thickened fibro-vascular sheath containing a few 
plasma cells and lined by stratified epithelium, similar to the 
Malpighian layer of the epidermis, consisting of columnar, 
spheroidal, and polyhedral cells in successive layers from below 
upwards. The mimicry is still further emphasized by the pres- 
ence of eleidin granules in the layer which corresponds with the 
stratum granulosum, by prickle-cells and by the formation of 
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papilla. The horny layer is represented by the sac contents of 
closely packed and laminated acid-fast squames, either devoid 
of nuclei, or simply showing their faint outlines. Between these 
cells are sometimes found amorphous fatty granules and rhombic 
crystals of cholesterin. This transformation constitutes a true 
metaplasia. 

“The second, or granulomatous, variety of cholesteatoma is 
very different in appearance and structure. It is rarely encap- 
sulated, and is generally fragmented when removed by opera- 
tion, being mixed with granulation tissue, blood, and bone 
spicules, so that its actual nature may sometimes be established 
only by the microscope. Granulomatous elements covered with 
stratified epithelium will be found embedded in loose lympho- 
cytes, leukocytes, myelocytes, and squames in all stages of 
fatty and granular changes. The squames may be loose or 
grouped in closely laminated pearls having for the most part 
lost their nuclei, and become strongly acid-fast. In this type 
of cholesteatoma there is the additional irritation of bacteria, 
toxins, fatty acids, and other tryptolytic products of cell de- 
struction.” 

Today most writers think that cholesteatomas are secondary 
to previous middle-ear disease, but that occasionally a so-called 
primary cholesteatoma without history of previous disease of the 
middle ear may occur. 

The secondary cholesteatoma may be the result of meta- 
plasia of the mucous membrane of the middle ear as a result of 
the inflammatory process in the middle ear, or it may be due to 
the formation of epithelium in the middle ear and antrum, or 
the result of a direct ingrowth of the epithelium of the external 
canal through the perforated membrana tympani. 

Virchow, in 1855, considered all cholesteatomas to be due to 
disturbance of development and that they should be classed as 
primary. Mikulicz, in 1879, and Kiister, in 1889, were of the 
same opinion. V. Troltsch, Schwartze, Wendt, Lucae, Stein- 
brugge, Schmiegelow, Uffenorde, Lemaitre, and Lavrand 
thought that the majority of the cholesteatomas were due to 
the metaplasia of the mucous membrane of the middle ear as 
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the result of the middle-ear disease. Most of the writers ad- 
mitted the possibility of cholesteatoma occurring as an inde- 
pendent neoplasm. 

Haberman, Bezold, Kuhn, Haug, and Panse, thought that 
the epithelial growths in the middle ear were due to direct ex- 
tension of the epithelium of the external canal through the 
drum. 

Referring to the operative treatment of cholesteatoma of 
the encapsulated type, Dundas-Grant suggests that the lining 
membrane “if found to be smooth, shiny, homogeneous and 
fairly adherent to the underlying bone, be retained and allowed 
to act as a skin graft.”” Nager has also made this suggestion. 


REPORT OF CASES 


Case I.—The patient was a woman, aged twenty-six, who complained of 
pain in the left ear, severe vertigo and vomiting of three days’ duration. 
Fifteen years previously she had suffered from suppurative otitis media of 
which nothing had been thought because the symptoms had not recurred. 
Examination of the left ear revealed a bulging, thickened tympanic membrane 
in which no perforation could be demonstrated by use of the otoscope, or by 
inflation. The hearing was present though decreased and the examination of 
the labyrinth showed hyper-irritable responses to stimulation. Myringotomy 
relieved the pain immediately and in the course of a few hours, the vertigo 
was relieved. The odor of the discharge was very foul. Roentgenograms re- 
vealed a sclerotic mastoid process. In the course of a few days, diffuse laby- 
rinthitis developed, the acute symptoms subsiding in a few days. Operation 
was performed and the tympanic antrum and middle ear were found filled 
with a cheesy cholesteatome. On removal of the cholesteatome, fistulas into 
the anterior vertical and horizontal canals were found. Labyrinthectomy after 
the method of Hinsberg was performed. The convalescence was uneventful. 


The ancient history of suppurative otitis, the intact tympanic 
membrane, the foul discharge after myringotomy, and the 
presence of labyrinth symptoms were outstanding features. It is 
not often that labyrinth symptoms are present in cases of acute 
suppurative otitis media, but subsidence usually takes place 
with relief of pressure, as it did in this case. The presence of a 
foul discharge and the reappearance of labyrinth symptoms, 
together with loss of function, indicated a more serious disease 
process. 

VOL. 6—86 
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An observation has been made in a more recent case with 
chronic suppurative otitis media and mastoiditis, presenting a 
marginal defect into the attic, which closed after the disease 
had been apparently controlled. This may be the explanation 
of the intact tympanic membrane in the case just reported. 


Case II.—This patient was a man, aged fifty-five, who complained of 
itching in the right external auditory canal. Examination revealed a small 
crust on the posterior inferior wall of the canal just external to the isthmus. 


Fig. 451.—Roentgenogram of the normal left mastoid. 


After the removal of the crust, a fistula into the mastoid was found by prob- 
ing. The end of the probe had a foul odor after removal from the fistula. 
The tympanic membrane was found intact and the hearing and labyrinthine 
functions were normal. Roentgenograms revealed extensive destruction of 
the mastoid process (Figs. 451, 452). Careful questioning caused the patient 
to remember an attack of acute suppurative otitis media in early childhood 
which he had long forgotten. 

Operation was performed and a most extensive destructive process was 
encountered which extended to the limits of the squamous portion and in- 
volved the cellule petrose to the apex. The labyrinth had been dissected by 
the process and left beautifully outlined. The dura near the apex was very 
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thin and, in the process of removing the cholesteatoma, the dura was injured, 
and cerebro-spinal fluid escaped and continued to flow for seventy-two hours. 
The convalescence was protracted but no untoward symptoms developed. 
Because the dura was covered by the limiting membrane of the choles- 
teatoma, granulation tissue did not form. The cavity was too large to dress 
through the canal. Scarification of the dura was used in order to stimulate 
the formation of granulation tissue as it was impossible to dissect the limiting 


Fig. 452.—Roentgenogram of right mastoid; destruction of the pars squamosa 
by cholesteatoma. 


membrane away from the dura. The wound has closed in a manner satis- 
factory to the patient and without noticeable deformity. 


SUMMARY 


The point worthy of notice in the 2 cases is that the 
destructive effect of cholesteatome may be very extensive over 
a long period without causing symptoms. It happened that in 
these cases a history of ancient antecedent suppurative otitis 
media could be elicited even though the patient had nearly 
forgotten its occurrence. In neither could any defect in the 
tympanic membrane be demonstrated. It is highly probable 
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that a defect had existed, but had healed and left an epithelial 
bud behind. In such instances the cholesteatoma cannot be 
classed as primary. If the limiting membrane of the choles- 
teatoma is left undisturbed, granulation tissue will not form. 
In the reported case the cavity was too large to be reached 
through the canal and the defect would have been too unsightly 
if allowed to remain open. Scarification of the dura can be 
used to stimulate tissue formation when the limiting membrane 
cannot be dissected from the dura. The escape of cerebrospinal 
fluid for seventy-two hours led to no untoward symptoms and, 
in fact, the wound seemed to be in much better condition for 
having been washed by the fluid. The opening in the dura 
closed spontaneously. 
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WINCHELL McK. CRAIG 


NEUROFIBROMATOSIS becomes a surgical problem under two 
different conditions: when there is pain, and when there is rapid 
enlargement of a preéxisting tumefaction. At times these con- 
ditions occur simultaneously, in which case the diagnosis is 
evident and the solution of the problem is simplified, but again 
the tumor may be isolated and exploratory biopsy necessary 
to determine the nature of the underlying abnormality. Or, 
there may be organic pain without any evidence of a causative 
factor, the pain extending along the ramifications of a peripheral 
nerve, and a differential diagnosis must be established between 


some inflammatory lesion of the nerve and a neoplastic involve- 
ment. 


REVIEW OF THE LITERATURE 


The presence of neurofibromatosis had been noted before 
von Recklinghausen transcribed his famous observations in 
1882, but his descriptions and notations on the subject have 
connected his name with any manifestation of tumor formation 
of the peripheral nerves. Adhering to a strict nomenclature, 
any tumor of nerve origin should be called “neuroma,” but 
much confusion has arisen from the use of the name neuroma for 
a tumor on a nerve of whatever structure when it should be 
reserved for a tumor composed of newly formed nerve tissue. 
Louis Odier, in 1803, introduced the term “neurinoma’’ to 
designate tumors formed by a diseased enlargement of the 
nerve. Wood of Edinburgh, in 1829, discussed the origin of 
neuromas; he believed that they arose from the connective- 
tissue sheaths of the nerve and not from the nerve itself. He 
also introduced the term “painful subcutaneous nodule” in 
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describing the subcutaneous neuromas. Smith, of Dublin, in 
1849 recognized two types of neuroma, spontaneous and trau- 
matic. Under the latter heading were included those neuromas 
which resulted from trauma or occurred on the cut end of a 
nerve. He agreed with Wood and other contemporaries that the 
proliferation of connective tissue caused tumefaction and that 
the enlargement was not due to a neurogenous growth. 

Pathologically, Virchow in 1863 placed neuromas on a new 
basis. He classified them on a structural basis and divided 
them into true and false neuromas. He considered that a true 
neuroma, or neuroma verum, was composed mainly of new 
nerve tissue, or that newly formed nerve tissue entered as an 
essential constituent into its composition. A false neuroma, or 
pseudoneuroma, is composed of connective tissue derived from 
a sheath of the nerve. He differentiated true neuromas into 
three groups, according to whether they contained true nerve 
cells, non-medullated fibers, or medullated fibers. He stated 
also that many cases of so-called neurofibroma were in reality 
cases of true neuroma, on the grounds that cells of the latter, 
if not prepared by special methods, were very easily mistaken 
for connective-tissue fibers, and also because the disappearance 
of non-medullated nerve fibers might be the means of a true 
neuroma becoming converted into a fibroneuroma. 

Von Recklinghausen was the first to describe neurofibro- 
matosis as a definite clinical entity and, combining the observa- 
tions of his predecessors with his own conclusions, he estab- 
lished the pathology of the tumors. According to his best 
deductions, these tumors were fibromas arising from the fibro- 
blastic structure of the nerve trunk and not true neuromas. 
The cutaneous nodules were outgrowths of the sheath of the 
finest cutaneous nerve endings. 

Cushing regarded tumors of peripheral nerves of von Reck- 
linghausen’s disease as true nerve tumors arising from the nerve 
tissue elements, even though these elements are supposed to 
be the binding or supporting structure for the conducting paths. 
Lhermitte found nerve cells of the central type in a nerve tumor 
removed from a man suffering from von Recklinghausen’s dis- 
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ease, and concluded that these tumors had sprung from dis- 
placed embryonic tissue. 

Fibrous new growths on nerves occur in two distinct forms: 
as single or isolated fibrous tumors, and as diffuse fibrous over- 
growths included under the general name of “diffuse neuro- 
fibromatosis.”” A simple fibroma of a nerve is usually hard and 
discreet, and may occur on one of the larger nerve trunks or 
terminal ramifications. The tumor is usually painless and is 
movable in a direction at right angles to that of the nerve but 
not in the opposite direction. The condition designated as 
neurofibromatosis presents at first very widely different features, 
and occasionally occurs in the cranial, the spinal, and the sym- 
pathetic nerves. The remarkable new growths known as plexi- 
form neuroma are another manifestation of the pathologic 
condition for which Virchow suggested the name “elephantiasis 
neuromatosa.” Campbell has recently reported a case of a 
girl operated on at the age of fourteen who was normal up to 
the age of one and one-half years, when the right ankle and 
foot became larger than the other. At operation subcutaneous 
tissue was removed for diagnosis and found to be diffuse neuro- 
fibroma. 

Thompson, in discussing neurofibroma, says: “The essential 
change in neurofibromatosis is a diffuse overgrowth of the 
connective tissue of the nerves, and the diverse manifestation 
of the disease can be explained by the extent and limitation of 
this overgrowth.” In a normal nerve the fibrous sheath which 
surrounds it is known as the epineurium, that which surrounds 
the separate nerve bundles is the perineurium, while the delicate 
tissue which holds together the individual nerve fibers of a 
bundle is called the endoneurium. In neurofibromatosis, the 
overgrowth concerns chiefly the endoneurium and the tissue 
which intervenes between the nerve fibers and the perineurium. 
In the formation of a neurofibroma, the fibrous overgrowth 
appears at one or more spots on the nerve. This may result in a 
solitary large tumor, or multiple soft tumors, numbering at 
times several hundred, may develop in the subcutaneous spaces 
in all parts of the body. Examination of the nerve shows that 
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there are other manifestations of disease besides the tumor 
itself, for frequently the part of the nerve from which the tumor 
arises shows fusiform swelling due to the diffuse overgrowth 
of the epineurium. In fibroma molluscum, there are soft fibrous 
tumors of the skin consisting of connective tissue, under which 
can be felt small convoluted cords. The latter, on microscopic 
examination, show fibrous overgrowths involving the cutaneous 
nerve filaments. Plexiform neurofibroma is defined by Thomp- 
son as a “fibromatosis confined to and at the same time diffuse 
throughout the distribution of one or more contiguous nerves 
or a plexus of nerves.” His conclusion, therefore, points to the 
conception that the tumefaction of von Recklinghausen’s disease 
results from a fibroblastic hyperplasia. 

Verocay, in an extensive study of these so-called neuro- 
fibromas, found that they did not morphologically or genetically 
harmonize with the prevailing conceptions of such tumors, 
and pointed out the frequent combination of these tumors with 
tumors and anomalies elsewhere in the central nervous system. 
He identified the fibrocellular tissue, of which these tumors are 
essentially made up, with the nerve-fiber cells of Schwann’s 
lemnoblasts, as they have been recently called by Kappers, 
after the ectodermal origin of these cells had been definitely 
demonstrated. He rejected the fibrous theory, especially as 
represented by von Recklinghausen’s work. This new inter- 
pretation has been generally accepted, and Pick and Bielchowsky 
classify this type of neuroma as being unripe and notoriously 
benign. Thus the evidence as collected in the literature differs 
materially with regard to the etiologic factors of these neo- 
plastic formations. 

However, the discrepancy may exist not in the terminology 
but in the interpretation of the pathologic picture presented. 
The difficulty lies in the complex structure of the nerve trunks 
and the uncertainty of the source of the supporting cells which 
accompany the nerve fibers, such as the sheath of Schwann, the 
neurilemma, the endoneurium, and the lymph sheaths of the 
nerve trunks, all of which are affected in new growths. It may 
be that neurofibromatosis is not a definite pathologic but a 
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clinical entity, since the multiplicity of structure of the peripheral 
nerves permits a variety of tumors. 

It is highly probable, also, that there are two distinct types 
of neoplasia. In one type the growth affects the connective- 
tissue structures of the nerve, the perineurium, the epineurium, 
and the endoneurium, and the specialized nerve elements undergo 
atrophy. These tumors are fibrous in character and are com- 
monly classed with the fibromas. The other type of neoplasia 
involves the specialized nerve structures, axis cylinders, and 
myelin sheaths, and are designated neuromas. There is also a 
condition in which there is a proliferation of both connective 
and neurogenous tissues, the pathologic diagnosis depending on 
the predominance of one or the other tissue. The older the 
tumor, the more probable it is that fibrous tissue will pre- 
dominate. 

All of these considerations indicate that neurofibromatosis 
in all its forms is one and the same disease, and that the under- 
lying factor is a disturbance between the neurogenous and the 
connective tissue elements which go to make up the peripheral 
nervous system. 

Ewing states that fibrous tumors of the nerve trunks and 
the filaments appear under two main heads: (1) Cutaneous 
neurofibroma, multiple neurofibroma (molluscum fibrosum and 
von Recklinghausen’s disease), and (2) neurofibroma of the 
subcutaneous and deeper nerve trunks, plexiform neurofibroma, 
visceral neurofibroma, neurofibroma and neurofibrosarcoma. 

Von Recklinghausen’s observation emphasized the rela- 
tion between multiple neurofibroma, molluscum fibrosum, and 
pigmentation of the skin. The pigmentation of the skin is to 
be regarded, undoubtedly, as one of the special manifestations 
of neurofibromatosis, and was seen in nineteen of seventy-six 
cases collected by Thompson. It usually takes the form of small 
brownish spots like freckles, but may involve larger areas, and 
is most likely to affect the trunk and proximal parts of the limbs. 
The pigmentation is usually designated as “‘café au lait.” There 
was pigmentation in eighty-seven of the 152 cases reviewed by 
Hoekstra. 
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Tucker states that there seems to be a definite relationship 
between certain endocrine disorders and von Recklinghausen’s 
disease. From the standpoint of the pituitary gland the char- 
acteristics are chiefly of acromegalic type, whereas the supra- 
renal manifestations are pigmentary disturbances, lowered blood 
pressure, and hypotrichosis. 

Some of the authorities imply that von Recklinghausen’s dis- 
ease is present at birth, or possibly begins during intra-uterine 
life, but does not appear until puberty or during adolescence. 
Thompson’s ten patients, whose forebears had the disease, and 
others lead us to believe that there may be some foundation to 
the conception that heredity plays a réle in the etiology. Preisser 
and Davenport, after an analysis of thirty cases of the familial 
type, concluded that the hereditary factor played an impor- 
tant part. Frick and Irland state that the disease dates from 
early childhood and quoted Spindal as saying it is “always 
congenital, sometimes hereditary, often familial.” They also 
discuss the influence of toxins and consider the effects of typhoid 
fever, diphtheria, pneumonia, arsenical poisoning, lead poison- 


ing, puberty and pregnancy as having preceded the appearance 
of tumors, or the enlargement of previously existing tumors. 


MAYO CLINIC CASES 


Since neuromas, whether,single or multiple, become impor- 


tant from a surgical standpoint only when they become pain- 
ful, the first case described will be one of true von Reckling- 
hausen’s disease, with all the clinical manifestations (Fig. 453). 


Case I.—A man, aged twenty-seven, came to the Mayo Clinic, complain- 
ing of pain in the left leg which had persisted for three months. Ever since 
he could remember his body had been covered with multiple cutaneous nodules. 
There were typical pigmented areas, café-au-lait patches, on the anterior sur- 
face of the truik, and multiple subcutaneous and deep-seated tumors were ob- 
served, which also had been in evidence since early childhood. These enlarge- 
ments had never caused discomfort until three months previously when one of 
the deeper tumors on the anterior aspect of the left thigh began to enlarge and 
became intensely painful. Since the onset the pain had been almost constant, 
preventing sleep, and was accentuated by exercise. His familial and genera! 
personal history were essentially negative. 
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On physical examination he weighed 110 pounds and was 5 feet, 5 inches 
in height. His blood pressure was 122 systolic, and 80 diastolic, with a pulse 
rate of 120. Heart and lungs were normal. Urinalysis was negative. The 


. : ‘ ‘ 4 
Fig. 453.—Typical case of von Recklinghausen’s disease: a, Pigmented area; 
b, painful nodule. 


blood count was normal, and the blood Wassermann test negative. Neuro- 
logic examination was negative except for a painful area over the anterior as- 
pect of the left thigh associated with a rather large tumor beneath the skin, 
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Since the pain seemed to be associated with the subcutaneous tumor on the 
left thigh, operation was advised (Fig. 454). 

The painful region was.explored and two neurofibromas were removed, 
one frem the anterior femoral region where it was dissected from the nerve 





Fig. 454.—Distribution of nodules; posterior view of Fig. 453. 


and the other from the skin in an adjacent area. They were attached to nerves 
and were typical in structure and position. Following the operation the pain 
was completely relieved. 
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The next case presented a rather difficult diagnostic and 
surgical problem, as the patient had no pigmentation of the skin 
and no cutaneous nodules. 


Case II.—The patient was a man, aged thirty-two, who came to the Clinic 
complaining of pain in the right leg. His familial and general personal history 
were essentially negative. While in France, in 1918, he was thrown from a 





Fig. 455 (Case II1).—A-B, Incision for the removal of neurofibromas; discrep- 
ancy in the size of the legs. 


horse and landed on the right knee. No trouble resulted until several months 
later, after some time in the trenches, where his feet were wet most of the time 
(Figs. 455, 456). He then began to have constant pain in the region of the 
knee. This pain, while severe, was transient until two years before his regis- 
tration, when it became more or less constant and was not influenced by the 
application of heat or cold, massage or manipulation. 

Physical examination showed that he was well developed and well nour- 
ished. He measured 5 feet, 4 inches in height and weighed 135 pounds. His 
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systolic blood pressure was 102, and diastolic 80. Enlarged epitrochlear lymph 
nodes were discovered. His legs showed a marked variance in size, the right 
thigh measuring 46.25 cm. and the left 49.35 cm., the right calf 32.5 cm. and the 
left 34.55cm. There was moderate weakness of the right leg, 2 on the basis of 





Fig. 456.—Tumors removed in Case II. 


4. After careful inspection and palpation of the leg, a small tumor was discov- 
ered on the sciatic nerve just above the popliteal space. The blood count was 
normal, urinalysis and the blood Wassermann reaction were negative. The 
Wassermann test of the spinal fluid was negative, the Nonne test positive, and 
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two small lymphocytes were present. There was normal response to jugular 
pressure. 

Since the pain was associated with the nodule in the popliteal space it 
was decided to explore, and, when exposed, the nodule proved to be one of 
many neurofibromas along the course of the popliteal nerves, extending up 
onto the sciatic. These tumors were removed. The patient had an unevent- 
ful convalescence, but complained of some pain near the superior edge of the 
patella on the anterior surface of the leg. As multiple tumors had been re- 
vealed on the posterior surface, the anterior surface was explored even though 
no definite nodule could be palpated. A small neurofibroma was removed, and 
the patient was dismissed, completely relieved from pain. 

Since one characteristic of the patient’s condition was the multiplicity 
of the lesions whose presence was manifested only by the onset of pain, we 
were not surprised when he returned seven months later, complaining of other 
painful areas. This time, although the pain was restricted to the right leg, 
it was more scattered. One area was over the sciatic nerve above the site of 
the previous operation, another centered about the tendo achillis, and another 
proved to be near the center of the ball of the foot. On examination, definite 
tumors were difficult to palpate, but guided by previous operative findings 
we decided to explore the painful areas. At operation a string of multiple 
neurofibromas was removed from the sciatic nerve, a single neurofibroma from 
the posterior aspect of the right heel, and a single neurofibroma from the ball 
of the foot. A normal convalescence followed and the patient was allowed to 
return home, completely relieved from pain. 





The next case presented a most unusual problem, as the 
symptoms were bizarre and masked by multiple operative 
procedures. 





Case III.—The patient, a man aged thirty-four, came to the Clinic com- 
plaining of pain over the entire right side of the head. The onset had been 
five years previously, with soreness in the region of the right mastoid. This 
gradually became worse, developing into a dull pain which was intensified with 
patient prone. Mastoidectomy had been performed, but it was followed by 
facial paralysis and no relief from the pain. An alcoholic injection of the region 
just posterior to the right ear was tried. Still there was no alleviation of the 
symptoms, nor did tonsillectomy cause an appreciable decrease in the pain. 
These procedures took place just previous to the patient’s registration at the 
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Clinic. 
4 The familial and general personal history were essentially negative ex- 
; cept that the patient had been raised in the west and had been an expert 
j “broncho buster.’’ He had been thrown many times, and on several occasions 


the force of his fall had been received on the head. The physical examination 
§ was negative except for a scar in the right mastoid region, right facial paralysis, 
and exquisite tenderness and soreness over the right temporoparieto-occipital 
area. The right seventh nerve showed complete loss of function. Roentgen- 
ray examination of the head was negative. 





Urinalysis and a cytologic study 
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of the blood revealed normal findings. The blood Wassermann test was nega- 
tive. Asmall, apparently nodular, mass could be palpated in the right occipital 
region. An exploratory operation disclosed multiple neurofibromas on the 
right greater occipital nerve. These were dissected out and the sensory roots 
of the first, second, third, and fourth cervical nerves were divided. The pain 
was relieved and the patient had an uneventful convalescence. 


DISCUSSION OF CASES 


All three cases proved to be true von Recklinghausen’s dis- 
ease from the standpoint of being fibroneuromas, and all demon- 
strated the association of pain with the tumefaction of the 
nerves. 

Clinical Aspects.—The first case was a classical picture of 
von Recklinghausen’s disease. Multiple cutaneous nodules or 
fibrosa molluscum, pigmented patches, and deep palpable tumors 
along the course of the nerves were present. Suddenly, from 
no apparent cause, one of the tumors began to enlarge, and 
become intensely painful. Its surgical removal completely 
relieved the pain. No other abnormalities, either mental or 
physical, were noticed. 

The second case illustrates the condition in which pain is 
the predominant symptom. No signs of von Recklinghausen’s 
disease could be found; that is, there were no pigmented areas 
or cutaneous nodules; but the blood pressure was low and 
there was a physical discrepancy in the size of the lower extrem- 
ities. Only on careful examination could a nerve tumor be 
palpated, and the true condition of multiple neurofibromatosis 
was revealed only at operation. By removal of the tumors the 
pain was relieved. 

The third case demonstrates how easily the clinical findings 
can mislead, for multiple operations had so greatly obscured the 
picture that it was only after repeated examination that the 
tumors were found. Resection of the tumors relieved the con- 
dition, although it is interesting to note that the patient sub- 
sequently developed psychosis probably due to the instability of 
the central nervous system. 

Pathologic Aspects.—The gross and microscopic aspects 
were studied in order to determine the true character of these 
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tumors, as at present there is considerable diversity of opinion 
with regard toit. Grossly, they all appeared to be neurofibromas, 
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Fig. 457.—-Characteristic architecture of the tumor (X 70). 


and microscopically (Figs. 457, 458) they proved to be neuro- 
fibromas, since there was a predominance of fibroblastic con- 
nective-tissue elements and since no definite neurogenous tissue 


— 


Fig. 458.—Predominance of fibrous tissue, van Gieson’s stain (X 70). 


could be found. As Verocay based his conclusions on micro- 
scopic sections stained with van Gieson’s, his investigations 


were repeated but his observations could not be confirmed. 
VOL. 6—87 
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In the sections examined the fact that the strands of tissue which 
made up the bulk of the picture were stained red and not yellow 
(Fig. 459), proved them to be of fibroblastic origin. 

Surgical aspects.—The nature of the tumor determines the 
surgical procedure. Tumors of the peripheral nerves usually 
lie in a definite capsule consisting of the epineurium. They may 
lie within the nerve trunk, separating the funiculi and making 
them appear as definite bundles, or they may surround the 
whole nerve trunk as a fusiform swelling, the neuraxes forming 
the central portion. The former type can be easily removed 





Fig. 459.—The same tumor as shown in Fig. 458, Weigert’s stain. 


according to the technic described by Ott, which consists of 
splitting the sheath longitudinally and enucleating the tumor or 
tumors. For the latter type complete nerve section may be 
necessary with subsequent anastomosis, or if the nerve is small, 
simple resection of the involved nerve. 

Pain of obscure origin confined to definite areas of nerve 
distribution should be investigated very carefully for the pos- 
sibility of neuromas as an etiologic factor. Should palpation 
reveal the presence of any tumefaction of the nerve, surgical 
intervention should follow, not only to relieve the pain, but to 
establish the diagnosis. 
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THE ANALGESIC EFFECT OF ROENTGEN RAYS 


ARTHUR U. DESJARDINS 


THE knowledge that Roentgen rays have a truly analgesic ac- 
tion on certain conditions should be more widely disseminated 
than it appears to be. This analgesic effect is often observed 
in connection with the radiotherapy of benign and malignant 
tumors; in fact, Roentgen-ray treatment is often prescribed for 
this purpose alone. 

It is true that only a small percentage of malignant tumors 
are permanently cured by surgical mearts, by Roentgen rays, or 
by any other method; nevertheless the usefulness of such meth- 
ods of treatment, at least in experienced hands, is generally 
recognized. No one would think of condemning surgery because 
the majority of malignant tumors subjected to surgical inter- 
vention, through recurrence or metastasis, kill the patient 
notwithstanding. Yet the results of such treatment by experi- 
enced surgeons are sufficiently good to be decidedly worth while 
if only for the temporary relief they often afford. The same is 
true of radiotherapy. Indeed, if ability to cure many diseases 
permanently were to become the criterion by which the value 
of any method of treatment is to be determined, much of our 
vaunted modern medicine would have to be cast aside as useless. 
But, like surgery, radiotherapy is sufficiently useful to deserve 
an important place in the treatment of malignant and of many 
benign varieties of neoplasm, not to speak of non-neoplastic 
diseases, in some of which it is the treatment of choice. The 
pain incident to metastatic carcinomatous deposits in bone, 
such as occur in the spine from carcinoma of the breast or 
uterus, or to metastatic invasion of para-aortic lymph nodes, is 


so commonly abolished by Roentgen-ray treatment as to render 
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such treatment of the greatest value, regardless of the fact that 
relief from pain is seldom permanent. 

In the case of tumors, relief from pain seems due to the 
shrinkage resulting from the catabolic influence of the rays 
on the tumor cells themselves, on enlarged lymph nodes through 
destruction of lymphocytes, and on the cellular elements of 
inflammatory deposits. In other words, analgesia is obtained 
by reduction of pressure in those cases in which pain is actually 
caused by pressure on nerves by a tumor or by its metastatic 
deposits; or it is the result of inhibition and at least partial 
regression of tumor cells when the pain is due to actual malig- 
nant invasion of nerves. Relief from pain in such cases is often 
rapid; it usually follows within a week and sometimes within a 
few hours. Indeed, this analgesic effect serves as a rough dif- 
ferential test, because, if the pain is due to some cause other 
than the malignant tumor from which the patient is suffering, 
it may continue in spite of treatment. This differential feature 
is not absolutely dependable, but is very suggestive in many 
cases. 

Aside from this valuable property of Roentgen rays in the 
treatment of benign and malignant tumors, they exert a dis- 
tinct and often pronounced analgesic action on conditions which 
have nothing whatever to do with tumors. For example, Roent- 
gen-ray treatment directed to corns and callosities about the 
feet is sometimes followed by almost immediate relief from pain. 
Such relief may come within twelve or twenty-four hours in 
certain cases. This does not take place uniformly, but it is 
sufficiently common to be of distinct value. To cite another 
example I need only mention perianal pruritus. This condition 
is commonly due to constipation, diabetes, hemorrhoids, anal 
tags, and so forth. When such conditions are present Roentgen 
rays exert little or no effect on the itching; but when no such 
condition exists to account for the itching and the latter seems 
due to hypersensitiveness of the skin itself, Roentgen rays are 
almost invariably effective in diminishing or in completely 
abolishing the pruritus. Moreover, in some cases the itching 
disappears over night. 
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Case I.—A man, aged sixty-two, began to suffer painful defecation in 
August, 1921. Hethought this due to a small hemorrhoid which he successively 
injected with carbolic acid, iodin and alcohol, after which the anal lump 
sloughed. For a time he felt relieved. Later the same symptoms recurred, 
but treatment with artificial light caused them to subside again. Still later, 
following an outing, he began to suffer from intense perianal itching, and 
blisters appeared around this region. He was treated by vaccine and hot in- 
jections for three weeks, but the itching continued and at times was sufficiently 
intense to be extremely distressing. The patient consulted several derma- 
tologists, by one of whom he was placed on a rather stringent diet, as a result 
of which he had lost a little weight and felt somewhat weak. The itching was 
so severe that for many days at a time it prevented him from doing his usual 
work as a physician simply because he could not leave the house. Examination 
failed to disclose any lesion which might serve as a cause for the pruritus. For 
a period of two weeks he was given vaccine treatment without result. He was 
then referred for radiotherapy. This was given to the entire perianal region 
February 16, 1922, the dosage consisting of 1 MacKee skin unit with Roentgen 
rays generated at 80 peak kilovolts at a distance of 16 inches without filtra- 
tion, 6 M. A. being given for four minutes. The very next morning the patient 
reported distinct improvement and this improvement continued steadily. 
Treatment was repeated March 9. When he was seen again April 4 he had had 
no itching whatever until four days previously, when it had reappeared, but in 
a mild form. A third treatment was given April 4. Following this the itching 
entirely disappeared and the patient was able to resume fuil activity and gained 
12 pounds in weight. Freedom from itching continued until October, 1922, 
when it again returned, but was not sufficient to cause distress. Roentgen- 
ray treatment was again given October 24, 1922, January 3, February 20, and 
December 13, 1923. Following each treatment the relief obtained from itch- 
ing was almost instantaneous and lasted for a prolonged period. Since 1923 
the patient has been entirely relieved and has required no further treatment. 


It is difficult in such cases to explain the analgesia which 
follows Roentgen-ray treatment by removal of pressure following 
the inhibition or destruction of cells, because it is well known 
that, in the case of tumors, such effects do not follow Roentgen- 
ray treatment immediately, but are separated by an interval 
which varies according to the radiosensitiveness of the chief 
cells of the tumor. Marked analgesia is sometimes obtained 
in neuralgia, and instances of such effect in certain cases of 
chronic arthritis have been reported. Here we may be dealing 
with an action of the rays on inflammatory cells, an action anal- 
ogous to that on tumor cells. But in the case of corns, callos- 
ities and pruritus such an action, although possible, does not 
appear so logical or so likely. In certain cases the analgesia 
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follows the Roentgen-ray treatment so rapidly as to force one 
to consider it as probably due to a specific influence of the rays 
on cutaneous nerve endings. Whatever the mechanism in- 
volved, there can be no question that Roentgen rays possess a 
definite analgesic property, corresponding, perhaps, to the similar 
property of sunlight. 


Case II.—A woman, aged thirty-six, well-developed and well-nourished, 
and with a well-balanced nervous system, had developed a mild respiratory 
infection with laryngitis some three or four weeks before the term of her first 
pregnancy. March 2, 1923 she had given premature birth to an otherwise 
normal child weighing 5 pounds, 1 ounce (after a rather severe and partly 
instrumental labor). March 5 she had contracted follicular tonsillitis. Dur- 
ing the following two or three weeks phlebitis of the left lower extremity super- 
vened. It gradually subsided, leaving no soreness or tenderness at the time. 
However, as soon as she left her bed and began to walk she began to suffer 
from aching and weakness in both feet and much pain around the heels. This 
pain was quite severe, especially on arising in the morning, but there was a 
dull ache at all times. An orthopedic surgeon considered the possibility of 
flat foot as a cause and tried various measures, including baking, which was 
continued for a month without relief. Walking tended to increase the pain; 
indeed at times walking was unbearable. Since it was thought that tonsillar 
infection might possibly account for the distress, these organs were excised 
in September. Finally, obtaining no relief from any of the measures which 
had been tried, the patient was referred for a test of radiotherapy. Both feet 
and ankles were exposed to Roentgen rays generated at moderate voltage (135 
peak kilovolts, measured by the sphere-gap method), at a distance of 16 inches, 
with filtration of 4 mm. aluminum, each of four fields receiving 5 M. A. for 
twenty-two minutes. This was done October 10. By November 1 the patient 
reported having obtained great relief. She still felt some pain in the right heel 
and still limped slightly, but the pain was not nearly so severe as it had for- 
merly been. The Roentgen-ray treatment was repeated November 1, and by 
December 12 the pain had diminished still further. She was now able to walk 
almost naturally with little pain, and that only occasionally. Eleven days after 
this second course of Roentgen-ray treatment she noticed a sensation such as 
might have been caused by projecting nails in her shoes. She went to her 
shoe dealer, who changed the inner soles of the shoe, but the sensation con- 
tinued nevertheless. Two days later chilblains appeared on the right foot, 
but rapidly subsided and the prickling sensation disappeared, the only per- 
sistent manifestation being a small area of anesthesia on the inner aspect of the 
right foot. January 8, 1924 she was given a third course of Roentgen-ray 
treatment and since that time has been entirely free from pain. 
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BALANCED ANESTHESIA AND SPLANCHNIC BLOCK 


Joun S. Lunpy 


In June, 1925 the statement was made that it was not in- 
tended that splanchnic block should usurp the position of general 
anesthesia, but rather that it should be used as an aid. The 
184 cases of splanchnic anesthesia, from October 14, 1924 to 
March 14, 1925, were reported and showed that in non-selected 
cases in only 55 per cent was anesthesia completely satisfactory; 
in about 8 per cent it was fairly satisfactory, and in 36 per 
cent it was necessarily combined with general anesthesia because 
of pain, nausea, and other factors. The technic employed was 
described, and illustrative cases were reported wherein the 
splanchnic anesthesia had been entirely satisfactory. 

At this time an additional series of 195 cases will be reported 
together with illustrations of unsatisfactory anesthesia. There 
were 150 cases of splanchnic anesthesia from March 15 to July 1, 
1925 (three and one-half months), while from July 1, 1925 to 
June 1, 1926 (eleven months) there were but forty-five cases. 
In this series splanchnic block was used alone or in combination 
with other types of block anesthesia. In 106 cases it was inten- 
tionally combined with general anesthesia, and in two cases, for 
various reasons, no operation was performed. These 108 cases 
have been deducted for statistical purposes from the 195, leaving 
a balance of eighty-seven in which operation was intended 
without general anesthesia. Of these eighty-seven cases, anes- 
thesia was completely satisfactory in forty-four (50.5 per cent). 
In two cases (2.2 per cent) it was fairly satisfactory. Local 
anesthesia was necessarily combined with general anesthesia 
because of pain, nausea, or nervousness in forty-one cases (47.1 
per cent). This series of 195 cases has been divided into four 
groups. In each group a type of block which differed in some 
1385 


1386 JOHN S. LUNDY 


respects from that employed in each of the other groups was 
combined with splanchnic block. In Group 1 abdominal and 
splanchnic blocks were induced and preparation was made for 
intra-abdominal operations exclusive of appendectomy. In 
Group 2 the tenth intervertebral dorsal space on the right was 
injected in addition to the blocks used in Group 1, and the 
patients were prepared for appendectomy and other abdominal 
operations. In Group 3 unilateral paravertebral block and 
superficial infiltration of the line of incision were used in addi- 
tion to unilateral posterior splanchnic block; the operations were 
on the kidney. In Group 4 caudal, sacral, and other types of 
block were combined with posterior splanchnic block in a mis- 
cellaneous group of cases consisting mostly of posterior resection 
of the rectum. 


GROUP 1: UPPER ABDOMINAL FIELD BLOCK AND POSTERIOR 
SPLANCHNIC BLOCK 


Field block of the upper abdominal wall and bilateral pos- 
terior splanchnic block were accomplished in eighty-five in- 
stances (Table 1). There were thirty-nine instances in which 
the operation was performed on the stomach and duodenum. 


TABLE 1 


Group 1: Uprerk ABDOMINAL FIELD BLOCK AND POSTERIOR SPLANCHNIC 
BLOCK 
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In fifteen (38.4 per cent) anesthesia was intentionally combined, 
and in one there was no operation because of a most marked 
untoward drug reaction. Of the remaining twenty-three, regional 
anesthesia was entirely satisfactory in twelve, and in eleven it 
was necessarily combined with general anesthesia. 

In this group there were twenty-nine cases of gallbladder 
disease, in fifteen (51.7 per cent) of which regional anesthesia was 
intentionally combined with general anesthesia. Of the remain- 
ing fourteen, regional anesthesia was entirely satisfactory in 
five, and in nine it was necessarily combined with general 
anesthesia. 

There were five cases of carcinoma of the rectum; in two 
anesthesia was intentionally combined, and of the remaining 
three regional anesthesia was entirely satisfactory in one, and 
in two was necessarily combined with general anesthesia. In 
two cases the ureter was operated on; in one regional anes- 
thesia was entirely satisfactory, and in one it was necessarily 
combined. 

There were ten miscellaneous cases, in five of which anes- 
thesia was intentionally combined. Of the remaining five, 
anesthesia in two was satisfactory, in two it was necessarily 
combined, and in one it was fair. 


Case I.—Malignant obstruction of the pylorus; untoward drug reaction. 
—The patient, a man aged sixty-two, weighed 115 pounds and was 5 feet, 6 
inches in height. He was being prepared for palliative posterior gastro-enter- 
ostomy and had had a hypodermic of 1 grain of codein before coming to the 
operating room Local anesthesia was chosen because of the serious risk and 
the advanced age of the patient and to eliminate general anesthesia if possible. 
The surgical risk was rated as 3, but the prospect for local anesthesia was con- 
sidered good. The routine block of the upper abdominal wall was accom- 
plished with 190 c.c. of 0.5 per cent solution of procain, and the posterior 
splanchnic block with 60 c.c. of 0.5 per cent procain solution on each side. 
The total was 310 c.c. of the solution, with 25 minims of epinephrin. The pulse 
at the beginning of the injection was not unusual. During injection the pulse 
was very rapid and of poor quality. The injection was accomplished in thirty 
minutes, and five minutes after it had been completed there was evidence that 
the patient was undergoing severe cardiac embarrassment. There was some 
cyanosis of the skin of the face, hands, neck, and upper part of the chest. 
The pulse was very feeble. Oxygen under pressure was administered, but in 
spite of satisfactory resuscitative efforts the oxygen at first failed to clear the 
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cyanosis. Operation was postponed. The patient was quite sick for a few 
hours, but gradually improved and apparently made a complete recovery from 
the injection at the end of four or five hours. I am satisfied, however, that the 
patient almost died of a marked untoward novocain reaction which interfered 
with the circulation of the blood to a degree almost incompatible with life. 
He was dismissed from the hospital four days after injection. 


GROUP 2: UPPER ABDOMINAL FIELD BLOCK, POSTERIOR 
SPLANCHNIC BLOCK, AND RIGHT TENTH DORSAL BLOCK 


A great similarity exists in the first two groups from the 
standpoint of operations in the upper abdomen, inasmuch as 
three-fourths of the operations in Group 1 and half of those in 
Group 2 were of this type. The essential difference between 
Group 1 and Group 2 was from the standpoint of appendectomy. 
In Group 1 no special preparation for it was made, although 
the operation was frequently performed. In Group 2 a supple- 
mentary injection into the tenth intervertebral dorsal space on 
the right was added to a block identical with that used in 
Group 1 and was employed as a special preparation for ap- 
pendectomy.* 

In last year’s report of splanchnic block the injection of the 
right tenth intervertebral dorsal space was mentioned as having 
possibilities for producing anesthesia for appendectomy. Other 
forms of posterior block often furnished poor anesthesia for 
appendectomy. In the series of 195 cases the right inter- 
vertebral dorsal space was injected in twenty-seven instances 
as an adjunct to abdominal-wall block and bilateral posterior 
splanchnic block at the level of the first lumbar vertebra (Table 
2). In eleven cases it was used for operations on the duodenum 
and the stomach, in two of which the anesthesia was inten- 
tionally combined with general anesthesia. Of the remaining 
nine cases anesthesia was satisfactory in six (66.6 per cent), 
while in three anesthesia was necessarily combined with gen- 
eral. Operation on the gallbladder was attempted with this block 
in three instances; in each anesthesia was necessarily combined 
with general anesthesia. Appendectomy was attempted in nine 
cases, in one of which anesthesia was intentionally combined 
with general; and of the remaining eight, it was entirely satis- 
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TABLE 2 


Group 2: UPPER ABDOMINAL FIELD BLOcK, PosTERIOR SPLANCHNIC BLOCK, 
AND RIGHT TENTH DorsAL BLockK 
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factory in six, fair in one, and necessarily combined in one. 
There were four miscellaneous cases, in three of which regional 
anesthesia was intentionally combined with general anesthesia, 
and in one of which anesthesia was necessarily combined. 


Case II. Subacute appendicitis; appendectomy.—The patient, a woman 
aged thirty-one, weighed 118 pounds and was 5 feet, 3 inches in height. She 
was given a preliminary hypnotic of } grain of morphinand +}, grain of atropin 
before coming to the operating room, and also } grain of morphin hypodermic- 
ally after injection was started because the prospect for local anesthesia was 
so poor. Local anesthesia was chosen because the patient was suffering from 
pulmonary tuberculosis. The risk was rated as 2. Right-sided abdominal 
block was accomplished from the xyphoid down the costal margin and along 
the lateral border of the rectus muscle to the right anterosuperior spine just 
below the level of the umbilicus. Right posterior splanchnic block was ac- 
complished with 45 c.c. of 1 per cent procain solution. The right tenth 
dorsal intervertebral space was injected with 15 c.c. of 1 per cent procain 
solution; the distal point of the needle was bent at an angle of about 20 de- 
grees with the shaft of the needle, so that the pleura might be avoided. The 
total amount used was 140 c.c. of 0.5 per cent and 60 c.c. of 1 per cent pro- 
cain solution and 10 minims of epinephrin. The pulse at the beginning of in- 
jection was 100; it rose to 120, then to 124, and finally to 140. The injection 
was accomplished in twenty minutes. Operation was started thirty-four min- 
utes later and was completed in twenty minutes. Appendectomy was per- 
formed. As the operation was started ethylene anesthesia was resorted to on 
account of pain and nervousness. Convalescence was uneventful. The pa- 
tient was dismissed from the hospital on the thirteenth day after operation. 
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GROUP 3: PARAVERTEBRAL BLOCK, SPLANCHNIC BLOCK, AND 
INFILTRATION 


The majority of the cases for intra-abdominal operation 
have been included in Groups 1 and 2. Groups 3 and 4 consist 
principally of operations outside the abdomen. Group 3 is 


made up almost entirely of cases in which operation was per- 
formed on the kidney (Table 3). 


TABLE 3 


Group 3: PARAVERTEBRAL BLOCK, SPLANCHNIC BLOCK, AND INFILTRATION 
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Unilateral paravertebral block from the eighth dorsal nerve 
to the third lumbar nerve, together with a unilateral posterior 
splanchnic block on the same side and at the level of the first 
lumbar vertebra, was accomplished in seventy-five cases. In 
seventy-two cases it was for operations on the kidney, in sixty 
(83.3 per cent) of which it was intentionally combined with 
general anesthesia; of the remaining twelve it was entirely 
satisfactory in seven and in five it was necessarily combined. 

In three cases the operation was on the ureter; in two anes- 
thesia was intentionally combined and in one it was necessarily 
combined with general anesthesia. Poor anesthesia in this 
group was usually due to a failure of the paravertebral block. 
Splanchnic anesthesia was used in this group for the purpose 
of anesthetizing the pedicle of the kidney. When paravertebral 
block was sufficient splanchnic anesthesia was effective, but 
when insufficient the independent efficacy of splanchnic block 
cannot be determined. 
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Case III. Right infectious hydronephrosis; right nephrectomy.—The pa- 
tient, a woman aged forty-five, weighed 114 pounds and was 5 feet, 8 inches in 
height. She was prepared for right nephrectomy, and % grain of morphin and 
ro grain of atropin were given hypodermically three minutes before the re- 
gional block was started. Local anesthesia was chosen in order to minimize or 
eliminate general anesthesia. The surgical risk was rated as 2 and the pros- 
pect for local anesthesia was considered poor. Right paravertebral block 
from the third lumbar to the eighth dorsal nerve, inclusive, was accomplished 
by injecting 7 c.c. of 1 per cent procain solution around each lumbar and 5 
c.c. around each dorsal nerve. Right posterior splanchnic block was accom- 
plished at the level of the first lumbar with 50 c.c. of 0.5 per cent procain 
solution. The line of incision was injected superficially with 100 c.c. of 0.5 per 
cent solution of procain. The total was 46 c.c. of 1 per cent solution and 150 
c.c. of 0.5 per cent solution of procain with 20 minims of epinephrin. The 
pulse rate rose from 72 to 88 and then to 98. Throughout the operation it was 
88. The injection was accomplished in fifteen minutes with no untoward drug 
reaction, and operation was begun twenty-three minutes later and finished in 
thirty minutes. Right nephrectomy was performed. Light ethylene anes- 
thesia was resorted to two minutes after operation was begun because of pain. 
Convalescence was uneventful; the patient was permitted to be up out of bed 
on the fifteenth day and was dismissed from the hospital on the twenty-third 
day after operation. 


GROUP 4: SPLANCHNIC, CAUDAL, SACRAL, PARAVERTEBRAL, AND 
ABDOMINAL BLOCK 

The cases in Group 3 were for operation on the kidney or 
ureter through the extra-abdominal incision. In Group 4 
(Table 4) the operation on the ureter was performed intra- 
abdominally, while all but one of the remainder were performed 
extra-abdominally. 

TABLE 4 
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There was a group of eight cases in which splanchnic block 
was used as an adjunct to a miscellaneous group of other types 
of block, such as transsacral, paravertebral, caudal, and ab- 
dominal. Of the eight cases, four were carcinoma of the rectum. 
In one case operation was not performed because of a most 
severe untoward drug reaction. Of the remaining three regional 
anesthesia was satisfactory in two, and in one it was neces- 
sarily combined. Of the three operations on the ureter anes- 
thesia was intentionally combined in one, and in two regional 
anesthesia was entirely satisfactory. In one operation, an 
exploration for malignant disease in the pelvis, regional anes- 
thesia was necessarily combined with general anesthesia. 


Case IV. Carcinoma of the rectum; severe untoward drug reaction.— 
The patient, a woman aged forty-seven, weighed 136 pounds and was 5 feet, 
6 inches in height. She was prepared for posterior resection of the rectum 
and had been given a preliminary hypnotic of } grain of morphin before com- 
ing to the operating room. The surgical risk was rated 2, and the prospect 
for local anesthesia was considered good. Transsacral block is the routine 
in preparation for posterior resection of the rectum, and, asa rule, is almost 
entirely satisfactory. In this instance it was decided to add bilateral lumbar 
paravertebral block and splanchnic block in an effort to insure anesthesia, 
for the traction necessary in high-lying lesions often produces pain and cramps 
for a few moments at a certain stage of the operation. Transsacral block was 
accomplished by using 30 c.c. of 1 per cent solution of procain with the point 
of the caudal needle at the level of the second sacral foramen; 28 c.c. was in- 
jected into the sacral foramina. Bilateral paravertebral lumbar block was 
accomplished with 30 c.c. of 1 per cent solution of procain. Bilateral pos- 
terior splanchnic block was accomplished with 15 c.c. of 1 per cent solution 
of procain on each side. A total of 160 c.c. of 1 per cent. solution of procain 
with 8 minims of 1 : 1000 epinephrin was used. The pulse rate at the be- 
ginning of the injection was 126, and shortly after injection was begun it was 
88; it rose quickly to 120 and then to 128. As injection was being completed 
the pulse rate begun to decrease and became 120, then 88, and then 80. Shortly 
after injection was begun an ampule of caffein sodium benzoate was given intra- 
muscularly as a prophylactic, with the hope that it would neutralize to some ex- 
tent the toxic effect of the unusually large amount of the 1 per cent solution. 
Before injection was completed the patient became nauseated and vomited, and 
respiration was rapid and shallow. She became very pale and anxious, and 
the pule was soft, slow, and weak, a typical picture of a marked untoward 
procain reaction. Operation was postponed because of the severity of the 
reaction and the patient returned to bed. She recovered in a short time from 
the untoward effect of the procain, and in a few days posterior resection of the 
rectum was performed under ether anesthesia at the patient’s request. The 
course and convalescence were satisfactory. 
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Posterior splanchnic block and paravertebral block are no 
longer added to caudal and transsacral block in the preparation 
for posterior resection of the rectum because it has apparently 
not contributed to the anesthesia, but has added a very great 
deal of shock to the otherwise almost satisfactory routine 
procedure. 

DISCUSSION 

After a review of this series of 195 cases and the 184 cases 
reported last year, I feel that I have given posterior splanchnic 
block an extensive trial and that its use is justified in certain 
well-selected cases, or when general anesthesia is almost en- 
tirely contraindicated. There has been no occasion recently to 
use posterior splanchnic block except as an adjunct to para- 
vertebral block when patients are being prepared for operations 
on the kidney. It is induced with the idea of producing some 
anesthesia of the pedicle of the kidney by blocking the splanchnic 
fibers which accompany the renal artery. 

There are those who maintain that splanchnic block pro- 
vides no anesthesia. I have seen a number of patients bear an 
abdominal operation well who were so sensitive during injection 
that I was satisfied they would not suffer in silence. I am reason- 
ably sure that there was no block of the spinal nerves except in 
the abdominal wall near the site of incision, so that anesthesia 
was fairly attributable to splanchnic block. There are cases 
almost daily in which intra-abdominal operation has been per- 
formed under abdominal-wall block only, many of them very 
satisfactorily, but almost invariably at some stage in the opera- 
tion, especially during exploration, pain is manifested. There 
is without doubt a distinct difference between these cases in 
which abdominal-wall block is satisfactory and those cases in 
which abdominal-wall block and posterior splanchnic block is 
satisfactory. There is a difference too between either of these 
types and the anesthesia and relaxation produced by spinal 
anesthesia. 

The pathways of pain are as yet not entirely determined, 
and it is quite possible that certain types of persons would be 


more suitable for one type of anesthesia than they are for 
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another. My experience with splanchnic block leads me to 
believe that much more must be known about it before it can 
be successfully applied, and that at present it is a problem 
which needs investigation by many surgeons, physiologists, and 
anesthetists. For instance, with splanchnic block I have re- 
peatedly given quick relief to patients who came to the operating 
room with much intra-abdominal pain and tenderness. In some 
of these anesthesia and operation were entirely satisfactory, but 
in others expectation based on early analgesia was not realized. 

All other things being equal, one would expect that the 
effect of the local anesthetic could be prophesied from the type 
and general condition of the patient. The many exceptions to 
such are evidence that it cannot be determined in advance 
whether anesthesia will be established after the completion of 
the posterior splanchnic block. 

This is not true, of course. of an abdominal block, for the 
obvious reason that by this procedure all the nerve fibers in the 
abdominal wall are blocked. In the abdominal cavity, however, 
it is possible that in some patients pain sensation is carried 
entirely over spinal nerves, while in others it may be carried 
over sympathetic fibers; in still others it may be carried over 
both spinal and sympathetic fibers. Evidence supporting such 
a view is furnished by those cases in which intra-abdominal 
anesthesia is unmistakably present during operation, although 
the prospect for local anesthesia was very poor and the nervous 
tension high. 

Exploratory laparotomy is evidence that the same abdominal 
lesion in different patients does not always produce the same 
symptoms, probably because a given lesion produces pain sensa- 
tions in different ways in different patients. It is probably no 
more difficult to predict the effect of splanchnic injection than it 
would be to prophesy exactly what symptoms would be pro- 
duced by a given intra-abdominal lesion. 

When splanchnic block is entirely satisfactory there is no 
pain; the abdominal wall is quiet and relaxed, and peristalsis 
of the abdominal viscera is maintained; convalescence is not 
interrupted by complications attributable to the anesthetic. 
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When it is not successful, however, the patient is caused undue 
pain, and the surgeon has to contend with the flinching and even 
vomiting of the patient. When untoward drug reactions are 
manifested, the use of the anesthetic is curtailed. General 
anesthesia must frequently be induced in the face of the excite- 
ment, distress, or alarm of the patient. 

It is unwise to employ painful methods where painless ones 
might easily be instituted. For this reason patients should not 
be expected to bear much pain. When local anesthesia is unsuc- 
cessful one should not hesitate to supplement it with further 
injections of local anesthetics or to combine it with general 
anesthesia in order to avoid the pain. Balanced anesthesia is 
the intentional combination of moderate amounts of local 
anesthetics with moderate amounts of a preliminary hypnotic 
and moderate amounts of general anesthetics.2 The general 
anesthetics are given with a machine so that aération is controlled 
by carbon dioxid, and relaxation is obtained with ether, although 
only moderate amounts of each agent are used. Balanced anes- 
thesia is as rational as a balanced diet wherein the small amounts 
of the various agents complement the narcotic power of each 
other, but usually produce no untoward results. Balanced 
anesthesia has been employed here in 833 cases in 1925, and in 
918 cases from January 1 to June 1, 1926. By the total of 
1751 cases I am convinced that balanced anesthesia is a more 
uniformly satisfactory anesthesia than that provided by pos- 
terior splanchnic block, and that it will be used more and more 
as time goes on. 

Splanchnic anesthesia is in its infancy. The time will prob- 
ably come when its place in anesthesia will be definitely deter- 
mined. Here lies a fertile field for research by the physiologists 
from the standpoint of the mechanism of splanchnic pain, and 
by the anesthetists for the purpose of explaining the variation in 
the results of splanchnic injection. 
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